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To the Learned 



UNIVERSITIES 

O F 



G R EAT-B R I T A I N, 

AND 



And to the Learned and Inquisitive Members of the 
Royal Society , thefe LECTURES are moft hum- 
bly dedicated. 

Gentlemen, 

N r Ovelty being that which principally pleafes, thefe Lectures may 
at leaft convey one circumftance of Delight. It is feveral Cen- 
turies fince Mankind fpoke of the fubjedts of them with ad- 
miration ; it is half a century fince the Learned inquired diligently con- 
cerning them ; and it is but fix years, fince the Phenomena were fair- 
ly difeovered, to the general conviction of Obfervers : The Author 
claims no merit in any refpedt, but that of a diligent Inquirer, and 
faithful Relator. His own reafoning he offers with all humility, not 
to prevent, but to excite better reafoning from you. 

1 am. Gentlemen , 

Tour affectionate Fellow-labourer 

In Liter attire and Religion , 

As United , 

RICHARD BARTON, B. D. 
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THE 

A U T l 

His friendly ADDRESS 

TO HIS 

COUNTRYMEN. 

I T is with pleafure this writer obferves, a moft excellent fpirit, ari- 
fing in this Kingdom, along with increafing opulence, to improve 
human nature. The magnificence of fome habitations, the furni- 
ture of others, and the tables of them all, if they Ihould rather prove the 
luxury and wealth of the nation, yet are they alfo proofs of the former. 
Luxury grows up along with arts and fciences. The Auguftin age 
produced very great Geniufes in the latter rcfpeet, as well as very 
corrupt Examples in the former : And every other age, wherein 
wealth abounds, whether in a Chriftian or a Pagan Hate, will produce 
the fame feeming contradictory effects, till a more general fpirit of refor- 
mation prevails. For the moral difpofitions of Mankind are extremely 
different, from thofe which go under the title of INGENIOUS ; and 
the improvement of the latter does by no means include the for- 
mer. The Ingenious immoral man only differs from the bafely viti- 
ous, by becoming more exquifite in his pleafures ; And Lucretius , almoft 
the fined; of poets, differs only from a grofs blafphemer in the delicacy of 
his language and fancy. If Apicius taught a Roman to make a better 
fauce, he did not thereby teach him to be more temperate. If Horace, 
whofe writings are become the Bible of the age, paints his own cow- 
ardice ( relittd non bene parmuld ) with W x t that makes the reader forget 
Cenjure, he has not thereby inculcated the virtue of Courage; or 
if his fine addrefs to CiESAR and ME C if IN AS inchants the car, 
the heart is not thereby taught that refolute VIRTUE, which Ihould 
make a man fteady to an honefl caufe, in which he has once engaged, 

and 





vi The Author’s Addrefs to his Countrymen. 

and ever afliamed to relinquish it, upon the poor motive of dictating to 
School-Boys , that vitious Theme of flattery ; 

Principibus placuifle viris &c. 

The improvement therefore of human nature in ingenuity is a very 
different confideration, from the more excellent improvement of it in (a\ 
MORAL CONDUCT. This writer, not knowing, when the laff 
excellent difpofition to improve Mankind in pure morals will arife, yet 
always wi filing for it, and hoping this is a good preparatory feafon, is 
willing to congratulate with his COUNTRYMEN even upon the 
former : And having lately laid before them part of his labours in the laft 
refpeft, is willing alfo to compliment them with fome of his labours in 
the firft ; In as much as delicate pleafures are as much preferable to 
choquing VICE, as refined fatyr is to feurrility. 

In this way of confidering things he is contented to aft as a 
philofophcr : And hoping to procure the efteem of his countrymen in 
this, he may perhaps afterwards come forth again in the other more 
Honourable Charaffer of a Divine, to which his ftudics are prin- 
cipally devoted by Vow and Inclination. With this view he is 
willing to help them for fome time as far as lies within his skill, to 
Build, and Plant, and Taste their Wines; or to dig with them , 
in the how els of the earth , for the hidden treafures of nature. 

As a fmall fpecimen of this difpofition he offers this book, be- 
ing the effeft of Six years inquiry, much bodily and mental 
labour, as well as pecuniary expence. Mechanic arts are every day 
improving in Ireland, and the liberal arts, it is hoped, will keep pace 
with them (b ), The true way to give encouragement to the latter, 

is 

(a) The more people there are in a nation who (land in need of addrefs amongft them- 
felves, and caution not to dilpleafe, there will be the more politenefs : but it is more a po- 
litenefs of morals, than manners, which ought to diftinguifh us from a barbarous people. 

De Pefpiritdes Loix. 

( l ) This book is printed upon paper made in Ireland ; with types and gravings alfo of 
the artificers of the country. 

A late writer has complimented Ireland in a genteel manner, and it is hoped, the fpirit 
of improvement continuing may give others occafion to fpeak praife-worthy things of it ; 
and if its inhabitants fhould not think as honourably of themfelves, as that gentleman has 
expreft himfelfof them, their modefty will not deduft any thing at all from their merit, 
if they have it in the degree mentioned. 

J “ IRELAND 
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is to invite thofe of thought, attention, and aCtivity, to appear gracefully 
in public, by treating with humanity and generofity, what as writers, 
they offer with humility and affection. 

It is hoped the reader will not think himfelf detained too long from 
the principal fiabjeCt of this book, if fome objections to fubfcribing to 
books, be confidered and anfwered ; feeing it is by that method this 
book is introduced into the world, and without it the liberal arts, can 
not eafily be improved in this Kingdom. There are two forts of editors, 
authors, and bookfellers: The Inquirer apprehends the bookfellers are 
able to anfwer for themfelves, and as an author, he thinks himfelf obli- 
ged to anfwer for authors, although it fhould feem needlefs, in a nation, 
which is only beginning to print its own literary productions, in its 
own cities, and where it is not known that any price is given to an 
author for his manufcripts. Yet upon account of fome extraordinary 
cavillers, who fugged: even before faCt or experiment, objections 

which 

cc IRELAND, Britain’s younger filler, feemeth to have ufeful and ornamental arts : 
<c Yet Ireland, at thefame time, doth not want fcholars, orators, poets, or philofophers. The 
ie fciences and arts, when they once become acquainted, are extreme good friends : they 
“ love, promote, and heighten each other : Were the experiment to be 'made here, a man 
* c would run no great rilk in becoming accountable for the confequence. And fhould we 
<( not be difpleafed, as a nation, to be ranked by foreigners after one of our own colo- 
i( nies ? 

The fame writer remarks of his own country, its inferiority to France in one particular 
refpeft, wherein he is pleafed to fay Ireland has got the flart ; and expreffes himfelf ftrong- 
ly. “ Shall we not be fired with emulation to rival thefe neighbours, who are our con- 

firmed enemies in politics, while they triumph over us in their regular method ofin- 
cc troduftion to the arts ? It has been laid, that England is a century behind France in learn- 
t€ trig, and politenefs. I have proved that this alfertion does not in general hold good; 
iC but it is punctually true, with regard to an.inflituticn of the nature we are pleading for:” 
To wit an academy for painting, fculpture and architecture J. Gwyn, Effay on Defign ; 

Who alfo fays, “ In England art has hitherto been hidden, obflruCled, or difregarded 

a art has been in fmall eftimation, unlefs the artift was foreign. Our 

u neighbours have fpoken contemptuoufly of us without referve, (The Abbe le Blanc’s 
Ci Lettres, publifhed in Englifh in 1747, afford remarkable inftances of this,) and the few 
u Englifhmen who have indifputably excelled, were fcarcely rewarded with honed and 
Ci impartial approbation from their own countrymen. 

It is wi died Ireland would confider, how much reafon there is to be affeCled with the 
contempts thrown upon it : Notwithflanding the praife this gentleman has bellowed 
out of a good intention to fpirit up his own countrymen, the IRISH fhould aft as thofe 
who had not yet a title to or pofTeffion of praife, but in the way to deferve and obtain it. 
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which fhould be founded upon them; fhort anfwers lhall be given to 
the moft common. 

One thing fhould be previoufly remark’d, that whatever weight the 
objections to fubferibing to the printing of books may have in regard 
to authors, the mechanical arts of printing, graving, and the manu- 
factures belonging to them, fhould be encouraged : So that the print- 
ing even of a fenfelefs book, is, in thefe refpeCts, rather a benefit than 
an injury to the public: But at prefent the cafe of an author in re- 
fpeCt to fubferiptions, fhall be principally confidered ; and particularly 
that of an author, who is only entering into the world, and has a pub- 
lic reputation to acquire: For thofe of eftablifhed fame do not often 
ftand in need of the method of publication by fubfeription. 

A fubferiber has a very juft right, to compute paper and ink, com- 
paratively with the fum demanded, when a fubfeription is afked for a 
book already publifhed. But when an author publifhes his own ori- 
ginal work, there fhould be an allowance for him, in that character, 
over and above what might be afked in the other refpeCt. If this be 
not allowed to be reafonable, a veiy great difeouragement is thrown 
upon ingenuity and pains taking ; and literature mull fuffer exceed- 
ingly by it. How therefore can any gentleman juffify a refolution 
never to fubferibe to any book? For there are fome imprudent enough 
to declare this injudicious, perhaps avaritious refolution. 

Is it bccaufe they have been fometimes impofed upon by editors, 
in the delay of the works promifed, or perhaps in the not perform- 
ing at all what was promifed, or in the unworthinefs of the per- 
formance? Or is it bccaufe the perfbns follicited to fubferibe are ig- 
norant ? (c) 

As to delay, the objection is light; the work is better thereby. And 
furcly the intcrefl of money fubferibed for books, is hardly worth com- 
puting ; and if it be, the better execution of the work is a fufllcient 
compenfation. Perhaps the delays are owing to the want of genero- 
fity in thofe, before whom propofals are laid, and not to the author ; 
or to fome intervening events infcrutable to human wit ; which fhould 
always be a fufficient apology. 

As 

(c) Some pei-lofts are not afhamed to own their ignorance of what it Would be their 
Glory to know, and even to charge others with it, rather than part with a lhiall fum to en- 
courage liberal arts. 
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As to a non-performance of promife to the public ; perhaps this may 
-be owing in forne cafes to one caufe of the former, to wit, events im- 
poffible to be forefeen : If to diffionefty, the author means not to apolo- 
gize : A writer fhould at leaf! have the common quality indifpenlible 
in all dealers, a dilpofition to a<St upon the fquare : But flnce bank- 
rupcy avowedly fraudulent, does not deftroy the reafonable confidence 
due to honefty, and the merchant frill gives credit to the fair dealer, 
fo fhould it be in this cafe. 

As to the unworthinefs of the performance, upon which it is likely 
the objectors lay a great ffrefs, it is as weak as any of them. For 
lhall a man refolve never to give alms, becaufe being fometimes de- 
ceived, he has given to unworthy objects l As no one, but an uncharita- 
ble perfon, can make this refolution ; fo no one, but a difeourager of 
literature, can refolve never to fubferibe to the printing of any book. 

Bcfides, gentlemen fhould take care how they hazard the difeou- 
raging of any one, who may have extraordinary talents (d) in a nation, by 
not encouraging many perfons, who have them in an ordinary pro- 
portion. Reputation is a fufficient bar to all adventurers in print, 
who are not abandoned ; and an author mull be a known profti- 
tute, before fuch a character can be given of him without inj'uflice. The 
fenfe of reputation which is infeparable from human nature, till it 
becomes extremely vitiated, fhould be a fufficient reafon for prefump- 
tion, that there is fome foundation for worth in the performance. 

As to ignorance, which fome perfons more bold than prudent charge to 
many orders of men ; the Inquirer owns, that he has heard almolf five hun- 
dred times, that there are only five hundred Readers in Ireland. He docs 
mot know upon what methods of information this is afferted ( ej ; but it is 

B plain, 

(d) It is faid that Sir Walter Raleigh and Doctor Cudwortb, burned a great part of 
their valuable writings, upon account of the ill grounded contempt of the world to what 
they publiihed. How dearly would the difeerning pan of Mankind purch.de, thet'e writings 
now, could they be purebafed ? 

(*) Perhaps their information is taken from bookfcllers, who fay, they rarely fell more 
than five hundred copies of the belt books. The Inquirer can allure the reader, that he 
difpofedof onethoufand books of the Analogy of Divine Wifdom, (in the material, fenfi- 
tive, moral and Ipiritual fyfiem of things,) tho’ intirely a book of religion, which is not the 
molt palatable fubjedt of this age ; and he hears that a book giving an account of Lord 

A n’s voyage, was only fold to the number of two thoufand, in which there was 

not one word of religion, not the name of God or Divine Providence, yet abounding with 
deliverances almofi miraculous. 
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plain, there ought to be a great many more, if all the orders of literary pro- 
feftions be computed. Let anyone confider the number of Lords, Com- 
mons, Clergy, Judges, Lawyers, Phyficians, the Members of an Univer- 
fify, confining of five hundred perfons, and the officers of a handing 
army of twelve thoufand men, with many perfons of wealth and edu- 
cation, not belonging to any of thefe orders, and then ask the quef- 
tion ; how many reading men amongft all thofe ? If the anfwer could 
be confident with truth, only five hundred ; would it not be proper 
to ask? Are laws made with judgment, or expounded with skill? Is 
religion fupported with learning, and chriftianity inforced with autho- 
rity and ftrength of reafoning ? And is the practice of medicine in re- 
pute ? And how do the gentlemen of the army fpend their time in bar- 
racs ; and many perfons their lives of eafe and retirement, having 
wealth by inheritance? * 

Let thefe queftions be anfwered by others. For notwlthftanding 
that ftrange opinion, which it is hoped, has no foundation, the Inqui- 
rer upon a prefumption that there are many readers in Ireland, and en- 
couragers of literature, and out of a real affection to his country, is 
an adventurer in print. He offers with all humility and deference 
fome of his philofophic labours to the public,, alluring the learned and 
humane reader, that he does not mean to impofe upon him either 
common phenomena or common reafoning, but fomething of novelty in 
in the latter, as well as the former ;• yet h'e hopes with fitch ftrength 
of argumentation, as may be the foundation of a correct judgment, 
and may merit rather the thanks of the courteous reader, than con- 
tempt. However, if the latter fhould be the confequenee,. he may at 
Icaft comfort himfelf with the confcioufnefs of a well meaning defign, 
and a fliare in the glory of the motto, in magnis voluiffe fat eft. 

For to attempt to refeue a country from unmerited difgrace by the pen, 
is no lefs glorious, than to engage in Its deliverance from flavery, by 
die fword. It is to be wiflied that this was the fentiment of every 

writer 

* There is a great occafion to fpeak here of avarice, but that rather belongs to preaching. 

Poverty alfo deferves a conlideration, in refpeft to fome men of letters ; but although 
fbmetimes brought voluntarily upon them, it excites pity, rather than cenlure. The cir- 
cumflanccs of fuch perfons is very unpleafant, who cannot do a fmall aft of generofity to 
the community, without an aft of injuftice to their families. 

if) See an account of printing in Ireland, fent from thence to Joleph Ames, F, R. S ,. 

. 1745 * 
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writer of this country : But he, who gave the lafl account of printing, 
fays, They that value their reputation , commonly fend their writings 
to England to be printed ffj. It would feem vain to exprefs an emu- 
lation with England for liberal arts; but however unequal the com- 
parifon would be, it could not be liable to any bad confequcnce, the 
very principle of emulation being an excellent fpur to all things praife- wor- 
thy : Newton and Leibnitz were emulous to the advantage of mankind. 

The Sun need not be jealous of the liars, till they increafe in Jullre, 
and come nearer to an equality of vifible magnitude and fplendor ; 
and our generous neighbours cannot, but with pleafure fee us, even 
attempt to imitate their bell works ; and if a little concern be exprelt 
for the difpofition amongll: us, to fend almoll all our reputable works 
to their large Shop of reputation, they will allow it to be an affection 
that is not culpable, to wilh well to the credit of a native foil. How 
fmall a proportion does the number of preachers of religion in Ire- 
land, bear to thofe of Great-Britain ; thofe of the church by law efla- 
blilhed, being only twelve hundred, including Curates, who are.- de- 
fending of a place in all arithmetic concerning religion and literature, in 
this illand ; fince their labours contribute greatly to the fupport of both, 
in the characters of fchool-mafters and authors, as well as curates. How 
fmall a proportion does its Univerfity, confuting of five hundred per- 
lons, and in proportion, all orders of men in the kingdom (the Whole 
being perhaps as two millions to ten) bear to all the Univerfities of 
Great-Britain, and to all orders of men in that extenfive, ingenious, in- 
duftrious, opulent illand. It is not therefore likely that the utmoft ef- 
forts of Ireland, in the Liberal Arts can excite an injurious jealoufy. 

The Inquirer was not without encouragement to print in England, 
having invitations from fome very good patrons «of literature, fome of 
whom have interefl in a large Univerfity, and fome in a Royal Society, 
whofe reputation is acknowledged, wherever infenfate nature affords 

B 2 phse- 

( g ) The author being a confiderable diftance from the place where mod of his papers lie, 
cannot here give a copy of the letter mention’d, but having another from the fame excellent 
perfon extremely polite, and to the purpofe of this delign, he takes liberty to pub'ifh it. 

SIR, Ormond-ftreet, April 27, 1750. 

I Received from Meffieurs Knapton, the copies of voui excellent book of Divine Analogy,. 
&c. I paid him for fix, and read it with a great deal of pleafure. I have now your 

propofals 
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phenomena,, and human nature ftudies them. If among thefe one gen- 
tleman be particularly named, it is hoped, he will not be dlfpleafed r 
and certainly the reader can not but be pleafed. The learned Doctor 
Mead did generoufly promife by letter (g J, to publifh the materials of 
this book to the belt advantage for the author. This is here taken no- 
tice of, as well to acknowledge the high regard he bears to thefe emi- 
nent patrons of literature,, as to give him fome title to eftimation in his- 
own country, for at lealt teeming to wifhhimfelf honour in it, although 
invited to fearch for it clfewhere, by thofe, who were able to give it. As 
a confirmation of which he adjoins a copy of a letter from the Uni ver- 
ity of Cambridge, in anfwcr to one of his, being an acknowledgment of 

a pre- 

propofals for printing Lectures in Natural Philofophy. I make no queftion, but this book 
will afford me the fame fatisfaftion with the former. I defire you will put me down a 
ftibfcriber for fix copies ; I wilh you molt, heartily all manner of happinels and fuccefs, in. 
your ufeful undertakings, &c. 

The Inquirer thinks it a relpeft due to the Univexfity where he was bred, not to omit 
expreffions of good wifhes to fo learned a body, and which being contained in two letters*, 
he will lay one of them before the reader. 

llluftri Academics Dublinienfi. R. Bartonus The. Bac. S. P. D» 

H Aud ita pridem ad vos mill miraculi'Lacus Neachi infigne fpecimen. Miracnlum qut- 
dem, non quia contra naturae leges aliquid exhibetur, fed quia phenomenon, etiamli 
legibus naturae confonum, rarum & mirandum. Quoniam nuper mihi contigit invenire 
plura hujufeemodi fpeciofa fpecimina ; horum effe participes vos precipue dignamini ; apud. 
quos Philofophia Newtoniana, quaintima naturae arcana referantur, colitur. Haec (quicquid 
cogitat vulgus philofophorum) per naturae labyrinthum, per vias flexuofas velut filo difcipulos 
ducit : Ita vos me docuiftis, ita credo, veffer amantiffimus alumnus. Haec igitur attradlionis 
miranda fpecimina vobis non ingrata fore confido : Grato fahem erga vos & ffudia veftra amo— 
ri meo hfecpufiila dona tribuetis. Si alumni veffri fihguli vel tantulum colligercnt, in quan- 
tum cumulum brevi accreverit phiiofophica materia. Modo do&orum inventis, modo phi-- 
lofphioe Newtonian ee, modo veritati., per haec nofira fiat aliqua acccifio, pro munere habebo. . 

Non animus eft vos longa morari epiftola.; breviter narrabo : Quod nuper dono dedi*, in-- 
fjgne erat fpecimen ligni fuperficiei lapidis adhaerentis & continui. Ni fallor (et fenfus be- 
ne difpofiti non fallunt) quod nunc offertur, lignum intime compfedlitur tanquam medullara* 
lapidis ; adeo ut tenera ligni materia duro lapidc ckcumfepia quafi munitur. Lapis, cujus 
exhibetur vobis fragmentum,.vigintLerat pondo. 

BENE VALET.L, 

Datum Lurgano, 

Sept. 1 8-* 1745. 

^ This ha&reference to. a former prefent made. 
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a prefent of natural rarities fent fome time before. Bcfides, as that letter 
contains many curious inquiries, which this book is dcfigned to an- 
fwer, it is expedient to publifh it ; and as his honourable fentiments 
of that Univerfit)v were expreft in his own letter, , which are height- 
ened by the kind acceptance and acknowledgment of his prefent, he 
defires the favour of the courteous reader, to indulge him the liberty 
to lay that letter alfo before him. 

Inclytx Academic Cantabrigicnfi R. Bartonus, S. P. D. 

Q Uibus fama -Laois Neachi in Hibernia non eft ignota, fpecimina pe- 
trificationis miranda forfan non erunt ingrata. Diu eft agitata 
quasftio, utrum lignum queat in lapidem durefcere ? En mafias ingentis frag- 
mina, in quibus lapis eft ligno continuus, tam in corde quarn in fuper- 
ficie. Quo modo autem hoc fit, veftrum eft explicare. Natura mira- 
culorum ubique ferax eft, prout unumquodque phenomenon digito velut 
Dei nobis indicator.. Ille mater iam format deformatque Iegibus, , quas 
ipfe impofuit materie primordiis rerum. Quifquis harum incumbit ftu- 
dio philofoplius evadit,.. imo theologus, & quo plures noverit leges eo 
magis fophus ; Catenam earum mirandam fufpicit, & qui fuftinct ca- 
tenam adorat Deum. Dei omnia plena. Sive moveat, five quiefcat 
materia, . five attrahant five repellant fefe ejus particule ; et motus & quies 
non nifi ex Deo font. Ita nos docuit philofophia Newtoniana, ita vos 
docetis, . eximii ejus cultores. Hec rara Sc hermaphroditea cohefio- 
nis fpecimina accipiatis velim, teftimonium eftimationis mee erga vos, 
docliflimi viri. Ignotus ad bene notos fcribo. Quorum fcripta legun- 
tur, ipfi non celantur ; quorum libri in bibliothecis reconditi dodtorum 
manibus teruntur ; , eorum fama per hominum ora volitat: Si hoc pu- 

iillum donum vel tantulum conferat literis promovendis,. vel mentem du- 
bitantis figat, vel amorem erga notitiam rerum naturalium excitet, . nihil 
alitid queritur ; Madte igitur fludiis efte,.beneque valete. • 

Datum Lurgano, in Comitatu Ardmacano, in Hibernia. • 

Octob; 2,, 1 745* 
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VIR REVERENDE, 

I Ntcger jam mends abiit ex quo tuam epidolam mecum communicavit 
Vicecancellarius noder, ut tarn luo quam praefedtormn collegiorum et 
totius fenatus academici nomine ad te referibere, gratiafque quam maxi- 
mas agerc velim. Hoc munus in me lubenter fufeepi : Quamvis enim 
tuam erga academiam, erga litcras & philofophiam veriorem benevo- 
lentiam dudiumque agnofeerent omnes, et collaudarent, quibus doni tui 
utilitas fat is perfpeeta non edet ; mihi vero proecipue cordi fuit, diu 
fperatis tandem frui exemplaribus, aiibi forfan quam inter vos Hiber- 
nos frudra quaerendis. .Haud raraligni petrificati fpecimina praebet An- 
glia noftra, quorum plurima vidi, nonnulla nabl'us dim : Talia autem 
dint eorum nonnulla, ut quibufdam fufpicionem haud immerito poflint 
injicere, eadem vera ligna nunquam fuifle. Alia reperi ipfe, fed ra- 
riilima base, vera adhuc ligna faxo licet undique inclufa.— — Tua au- 
tem exemplaria, cum ejufdem pars una fit adhuc lignum a datu natu- 
rali parum recedens, cum interea pars reliqua fit omnino in lapidem con- 
verfa, omnem dubitandi anfam etiam ab invitis prorfus extorquent. Tcfti- 
monium omnibus mudeum Woodvvardanum per aliquot forfan decula 
vifuris praebitura. 

Refponfum diutius diduli, ut de rcliquis exemplaribus nonnihil adno- 
tarem : Cum vero quo minus commode hoc dcri potcrat, valetudo pa- 
rum drma prohibuerit, neque limites epidolae multa de iis dicenda ad- 
mitterent ; fufius forfan olim, fi tibi libet, tecum acturus, nolui ulte- 
rius refponfum procradinarc, quo certior ejfle potcras dona tua ad nos 
falva veniffe. 

Hoc interea te, Vir Reverende, rogatum velim, utrum vel extuis vei 
aliorum dde dignorum obfervationibns certe condare podit, faxea haec 
ligna non aliquando fub terra latuide, & ex diuturno aquarum motu, 
exefo drato ambiente, in aquas tandem delapfa fuille ; ut enim verum fa- 
tear, vix animum meum indueere podum, ut credam aqua: foli lianc 
vim inefle. 

Quod fi partes non petrificatae aquae aut molliori luto fuerint expofitae, 
cum interea partes reliquae fabulo vel arena tegerentur, unde fuam du- 
rltiem nancifcerentur ? Conjectures veniam dabis, quae an vera fit ex 

multis 
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multis data opera fadtis, 6c inter fe collatis obfervationibus folummodo 
determinari poteft ; quales ft fadtje unquam fuerant lubenter fcire cu- 
ptt, tibi jamjudum divindtiffimus. 

CAROLUS MASON US. 

Dabam 17 Kal. Jan. 1746.. . , 

Ex Collegio Sandfoe Trinitatis, in quo ftudebant Baconus 6c Newtonus. 

To the foreign tcftimonies in favour of the fubjedt matter of the work 
may be added the celebrated names of Mr. Molyneux, Lhuyd, and 
others mentioned in the tranfadfions of the Royal Society, as pcrfons 
deputed by that honorable Body to inquire into thefe things. Their 
fentimcnts being printed, the reader may have recourfe to them, where- 
in he will find an acknowledgment of their having failed of fuccefs 
in their fearches. How far the Inquirer, who now offers his book 
to the public, upon the fame fubjedt, has fucceeded, and what de- 
gree of eiteem his fuccefs may deferve, the reader is juft upon the 
point of determining ; who fhall have no further interruption from him, 
than that of acquainting him, that this is a difcharge of an obligation, 
to which the Inquirer was in fome degree bound, by the promife of ano- 
ther gentleman, as appears from the following extradt from the phi- 
lofophical tranfadtions for the year 1746. 

A letter from Mr. James Simon, of Dublin, to Martin Folkes Efq; 

Pr. R. S. concerning the Petrifications of Lough Neagh, in Ireland. 

I Received laft Summer \ 745, from my worthy and ingenious friend, 
the Rev. Mr. Richard Bartony. about 30 of thefe flones, found on 
the fhores of the lake, lome in the water, fome in the mud, fome in, 
the fand,. others in a yellowifh clay, £cc.— — — The curious gentleman, 
above mentioned, who hath already begun,, and intends, at his lcifure,. 
to take an accurate furvey of the lake,, will, I hope be able to give a 
more juft and fatisfadtory account of its petrifying virtue,, than 1 pof- 
fxbly can; my defign in the prefent attempt, being only to pave the 
way, and induce others to make farther experiments in fearch of truth, 
and for improving natural knowledge. 
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Tlie Inquirer offers his book to the public, not as a full difcharge 
of that ingenious gentleman’s promife on his behalf, but only in the 
fame manner in which he fpeaks of his own attempt, to pave the 

WAY, AND INDUCE OTHERS T03VIAKE FURTHER EXPERIMENTS 
IN SEARCH OF TRUTH, AND FOR IMPROVING NATURAL KNOW- 
LEDGE, to which lhall be added one circumllance, so far as that 
KNOWLEDGE IS THE HANDMAID OF RELIGION, AND CLOSELY 

attendant upon it: 

If the execution of the reafoning part of this work be deemed a 
Ipecimen of any degree of credit, to the liberal arts in Ireland, as the 
fubject matter is of the materials which this ifland can afford to the na- 
tural philofopher ; and as the type, paper, and gravings * arc of the me- 
chanic arts ; and if others are hereby invited to promote the honour of 
Ireland in all reputable refpe&s, NATURAL, MECHANIC 
MERCANTILE, and LITERARY, The editor’s ambition is 
anfwered ; as well as the benevolent wifhes of all thofe worthy perfons, 
whofe names are printed ; to whom the editor returns lus cordial thanks 
for joining with him in fo laudable a DESIGN. 

* The frontifpicee of this book was painted by a very Ingenious Lady, almoft from a 
verbal defeription, and yet her pencil has come fo near NATURE, that had fhe drawn from 
it, would it be vain to have expected, that Ihe would have excelled it ? 
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LECTURE I 

rf"^ H ESE LeClures being defigned as an attempt to explain fome 
phenomena of nature, which have hitherto been the occafion 
of more admiration than knowledge, it may fir ft be proper to 
treat fuccinctly of natural philofophy. Becaufe the laws of matter be- 
ing well eftablifhed, there is hereby a clear p adage opened into many 
intricacies of Nature, fome of which, although long deemed above hu- 
man ability, have been demonftrated to refult from the known affections 
of matter. 

As method has been always neccffary in order to become intelligi- 
ble, without which truth itfelf is not unlike falfhood : The vulgar dis- 
tinction of matter into four elements, fhall be obferved in the follow- 
ing LeCtures. I fay the vulgar diltinCtion ; not meaning hereby to edab- 
lilh them as really diftinCt original principles, prior to which there 
are none in the courfe of nature ; this inquiry being too nice for the 
prefent : But feeing that the courfe of things is difeovered, by proceed- 
ing from things molt obvious to fenfc, to thofe arcana of nature which 
are leaf fo, it may be prudent to begin w ith the vulgar diltinCtion of 
matter into four elements. 

‘ For the great and judicious Lord Verulam, having divided the hi- 
‘ dory of nature into five dalles, makes the four dements the fourth 

* elafs, Fire, Air, Earth, and Water ; taking the elements not 

* for primordial matter, but larger maffes of natural bodies. For the 
‘ nature of things is fo laid out, as to form a very large quantity or 

* mafs, of certain bodies in the univerfe ; where an eafy and loofe 
‘ texture of matter is required to their druCture, as thefe four ele- 

* ments ; whild there is but a proportionably fmall quantity of certain 

* other bodies in the univerfe ; thus fparingly fupplied, by reafon of a 

* very diflimilar and fubtle texture of the matter, here made organical 

* and determined in many particulars, as in the fpecies of natural Bo^ 

* dies. Minerals, Plants, and Animals: whence the former may be ca'll- 

* cd, larger ajjembjages , and the latter, lejjer afjemblages of matter; 

C a < But 
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4 But the order of Nature feenis to point out to us, the confideration 
4 of the larger aflemblages as previous in order of knowledge, to the 
4 leflcr aflemblages ( a J.’ Our method fhall in fame degree, be confo- 
nant to this judicious remark, as well as the example of Sirlfaac Neiv- 
ton, who intending to explain the phenomena of the Univerfe ; firft 
lays down in a demonftrative way, what he juftly calls, Philofophise na- 
turalis principia mathematica : It is to be wiffied, that all reafoners up- 
on particular phenomena would obfervethe fame method, and firft lay 
down the principles upon which they ground folutions of the difficulties of 
Nature ; giving next in order, the deferiptions and hiftory of the phe- 
nomena to be folved, and after that the application of the principles to 
them, that is, the explanation of their phyfical caufes. 

The Inquirer, in imitation of fo excellent an example, gives firft 
the properties of elemental matter, fo far as he thinks himfelf at prefent 
concerned in their confideration, partly mathematical, partly popular. 
The former manner of cenfidering matter fliould have been omitted, was 
it not entirely neceflary ta his ground work, not being fo treated of by Sir 
Ifaac Newton, or any other perfon ta his knowledge : After demon- 
ftrating the properties of elemental matter, the deferiptions and hiftory 
of the phenomena to be treated are given, and then follows the ap- 
plication of the principles firft demonftrated, to the phenomena under 
inquiry, that is, the explanation of the feveral phyfical caufes. 

The Inquirer means that the two firft Lectures fliould be confidered 
as the principles of his reafoning, in any other phenomena which he 
may hereafter attempt to explain, particularly the giant’s- caufway, in 
the northern parts of this kingdom ; as well as the phenomena which 
make the tide of this book. For that very extraordinary phtenomenon 
was intended to be made part of this book ;• yet for prudent rcafons up- 
on mature confideration was omitted. To proceed therefore according 
to this method. • — - 

But as a caution previous to all the demonftrations following, hear the 
ingenious Keil. 

4 I would not have any one in phyfical matters, infill fo much on a. 
4 rigid method of demonftration, as to expedt the principles of demon- 
* ftration, that is,, axioms, fo clear and evident in themfclves, as thofe 

*• that 



(a) Introduction to Sylva Sylvarum. Apho. 
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* that are delivered in the elements of geometry. For the nature of 

* the thing will not admit of fuch. But we think it fufficient, if we 
« deliver fuch as we apprehend are congruous to reafon and expe- 
« rience, whofe truth fhines out as it were, at firft view, which procure 
« the belief of fuch as are not obftinate, and to which no body can de- 

* ny his aflent, unlefs he profeffes hi mi elf to be altogether a fceptic. 

‘ But alfo in demonfi rating, it is neceffary to- make ufe of a more 
« lax fort of rcafoning, and to exhibit propofitions that are not abfolute- 

* ly true, but nearly approaching to the truth. As for example, when 

* it is demonftrated that all the vibrations of the fame pendulum, made 

* in the fmall arches of a circle,, are of equal duration ; it is here fup- 

* pofed, that the fmall arch of a circle and its chord, are of the fame 

* declivity, and of the fame length ; which however, if we regard the 
« rigid truth, is not to be admitted : But in phyfics, this hypothefis va- 

* ries fo little from the truth, that the difference ought jultly to be ne- 

* glcdtcd, and the dlfagreemcnt of the vibrations arifing from that dif- 

* ference is altogether infenlible, as is proved by experience. So like— 

* wife that eminent philofopher and geometer Dr. Gregory, in his ele- 
‘ ments of catoptrics and dioptrics,, makes ufe of a more lax geometry,, 

* by afliiming lines and angles as equal, that in reality are unequal, tho’ 

* they accede nearly to an equality; and fo he folves many beautiful 
‘ phyfical problems, which otherwife would prove very intricate, 

* And alfo this method feems to be approved of fometimes by Sir Ifaac 
‘ Newton himfelf, as may be feen- in Prop. 3. lib, 2, of his Phil. Nat. 

‘ prin. math. But if there are any who harden their minds againll 
‘ fuch principles and demonffrations, and will not fuffer themfelves to 
1 be convinced by propofitions fufficiently manifefi: ; we leave fuch to 

enjoy their fupine ignorance, nor do we think them worthy to be ad- 

* mitted to the knowledge of the true philofophy (b J.’ With this al- 
lowance for a latitude in reafoning upon natural phasnomena, what foB 
lows may be admitted for phyfical demonflration. 

Every man has a diftindt: idea of air, fire, water, and earth, although 
the philofopher by chymical proceffes may torture them,, and himfelf j,. 

fo- 

(h) Introduftion to Nat. Phil. Leflur. 8. See alfo Analogy of Divine Wifdosn,- &c- 
part L pt buitlied by the Aithor, in Dublin, 1750. 
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fo as to render it doubtful whether there be in nature fuch an original 
difHnction of elementary matter inconvertible one into another. Not- 
withilanding that we have very didinct ideas excited by the common 
ufe of thefe words, yet are thofe ideas very inadequate. Water is 
very diltinguifhable from air, -earth, and fire, in the mind of every 
perfon ; but an adequate idea of it, as being truly a mixt body, con- 
fiding of the pure original clement of water, together with air, earth, 
and fire, in certain proportions, is not as often in the minds of thofe 
who are philofophically employed, as drift reafoning requires. 

Yet fuch is the nature of all water on this our globe ; whether rain, 
fountains, rivers, or the fea. And fuch is the nature of the other ele- 
ments, they are all mixt bodies, greatly impregnated with each other; 
which fliall be demonftrated in propofitions. 

PROPOSITION r. 

4 , ; j * * . ' % s 

Water has Earth, and Fire, and Air in it. 
DEMONSTRATION. 

Water has earth in it, otherwife it "would not afford a terrene fedi- 
ment, when allowed to fettle and fubfide, nor throw it off fupcrficially 
in fermentation. It has fire in it, otherwife in a {form the waves 
would not emit flame, and a fmall proportion of it thrown upon 
fewel in high combuftion, would not perhaps increafe the fire, as by 
experiment it is known to do ; and the air which rufhes out of veflels, 
in which water has been long confined, would not flame when toucht 
with a lighted candle. It has air in it, otherwife the fifh could not 
live in that element, nor plants grow. For it is neceffary to the life of 
all animals, and the vegetation of ail plants. 

d 1 

;• ... 
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PROPOSITION 2. 

Air has Water, and Earth r and Fire in it- 

DEMONSTRATION. 

Air has water in it, otherwife the vegetation of plants could not be 
carried on, many of whom receive their nourifhment by the ftalk,. 
or leaf, and are very fucculent^ although they are fituated in the drieft ex- 
pofureof walls and rocks ( c J : And if it has water in it,, it has alfo by 
propofition 1 . earth and fire. 

It may alfo be proved abundantly that it has fire in it,, by its being 
neceftary to the fupport of fire, which alfo is ever known to increafe. 
with the admiffion of the frefh air, provided the quantity be not fo 
great as to dillipate the fewel. 

PROPOSITION 3, 

Earth has Water, Fire, and Air in it. 

DEMONSTRATION. 

The drieft earth applied to fire will emit a vapour- But all vapour 
is water blown up into little bladders by air, and floating in it : There- 
fore earth has in it water and air. Confequently by prop- 1 and 2.. 

it 

(c) Seethe defcription of the arbutus growing on high rocks, without any appearance of 
earth, in the account of the lake near Killarny.. 

Mr. Hughes his account of one kind of the Amana is to this purpofe, See Nat. Hift. of 
Barbados. Caraguata,. or the large wild barren pine. This in propriety of language, 
ought to be looked upon as an aquatic plant, though fufpended in the air, among the 
branches of lofty trees, to whofe boughs it is fattened by its numerous roots, which ferve 
not to fuck, or draw from them any nutritious juices to further its growth, as the Mittetoe 
doth from the Orange tree &c. but only to be its fupporter: Provident nature having in a 
■very extraordinary manner, fupplied this with other means to preferve its fpecies : For the 
leaves which referable thofe of pine, but only larger, furround this plant in a circular man- 
ner, each leaf near the ttalk terminating in a hollow bucket, which contains about half a 
pint of water. It is by thefe numerous fmall refervoirs of water, that the roots, as well as* 
every other part of this plant, are fupplied with nourittiment, without the help of any earth. 
The flourishing condition of this, as well as the great growth of fig trees upon barren rocks^ 
fhews, that water is of greater ufe to vegetation than earth.. 

This author does not fay,-, whether the water in the buckets of this plant is owing to rain, 
or to the attractive power of the plant collecting it from common air. Houfe Leek is a 
remarkable fucculent plant, by the laft method. See. what Botaaifls fay of the leaves- 
of Aloes,. 
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it lias fire. But it may alfo be proved abundantly to have fire : Becaufe 
almoft all hard earth will upon collifion with other hard bodies 
emit fire. It may alfo be proved abundantly to have air, becaufe many 
hard and denfe bodies applied to fire, burlt with an explofion: And 
if hard and denfe bodies -contain air, a fortiori the more foft and po- 
.fous do. ... ...... 

- j •. - -* ; '■ - “T ?:! : . \:v. ; * • 

PROPOSITION 4. 

Fire has Air, Water, and Earth in it. 

D E MONSTRATION. 

T 

The great fountain of fire in this part of the univerfc, is the fun ; 
"but the fun is very well known by observers to be ftained, and fpottcd 
by a fcurf, which is thrown up over part of its furface ; as in the cafe of 
all bodies liquified and agitated in an intenfe degree of heat. This 
condenfed fcurf incrufting part of the furface may be called earth ; at 
lead it is fomething very diftinct from pure elemental fire; and fince 
it cannot be called water or air, which are dillipabie with heat, and in 
this cafe, one mud be .ratified to an imtnenfe degree of expanfion, and 
the other blown into vapours of immenfe tenuity, neither of which 
could become durable fains, it mull be called earth ; Unlefs a fifth 
denomination of elementary matter be introduced (d) : But if the fountain 
of our fire be thus mixt, all derivations from it, in rays falling upon 
a globe of heterogene matter, and blended with it, mull become more 

mixt ; 

* (d) It is well’known that It was the opinion of the ancient chemifis, tliat fire, air, wa- 
■* ter, and earth, concur to the formation of bodies, but befides thefe, they fuppofed 
‘ fat tber, that there is another fifth principle, which being added to the compound arifing 
i from the combination of the former, gives every body that peculiar difpofition, on which 

* principally depends the colour, fin ell, tafie and virtue, of fuch a particular body. This 
4 therefore being luperadded to the oth.er four eflences, they called the (quinta eflentia) 

* quintefience of bodies. This they imagined to be contained in its body in an exceed- 

* ing fmail quantity, but at the fame time to be vaftly efficacious ; and where it is fepa- 
4 rated from it, to be fit to animate the Ipirits of fome other body, into which it Is In* 
' fufed. (Boerhavc El. of Chem. part 3. ptocefs 67.) 

But it is not the defign of thefe leflures to enter into a difquifition of fo nice a point; 
which it may be extremely difficult if not impoffible to fettle ; it fuffices for the pre- 
fect purpofe to demonftrate that there are four different forts of matter in the univerle. 

That 
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mixt ; and confequently as it conforts with air, water, and earth, it muft 
become airy, watry and earthy, as by Prop, i, 2 and 3, Fire was proved 
to be in air, water, and earth. 

COROLLARY u 

From hence it follows, "that all elementary bodies of this our globe, 
contain fomething of the other elements in them, and they are diftin- 
guifned by the different names of elements only upon account of the 
greater abundance of a particular elemental matter in one than another. 
Water is called fo, becaufe it contains a much greater quantity of true 
elemental water than of air, earth and fire, which it alfo contains in 
fome proportion. Mix earth with water fo as to give it that confidence, 
which is called clamminefs, and it lofes its former denomination and 
takes that of flime; drie that clammy earth by means of the fun or a 
culinary fire, and incrcafe the fire till the earth is capable of continuing to 
burn by itfelf, then it lofes its former name, and is called fire ; for the 
name is always attributed to the greater abundance of any elemental 
matter. Air may be fo impregnated with water, as to be called water ; 
and water may be fo divided and expanded by air, as to be called air. 
Earth may be fo diluted with water, as to be called water : And 
water may be fo thickened with earth, as to be called earth : Fire may 
be fo intangled with other matter, as to take the names of other mat- 
ter, as phofphorus &c. And that it is capable of being fixt, that is, in 
the vulgar fenfe of things (For in truth all matter is in abfolute, and 

D not 

That thefe four forts of matter are never found by human experiments totally feparated 
from each other, but in fome degree mixt ; and that each ofthem in thefe mixt dates, have 
certain peculiar qualities, and that an infinite variety of phenomena may arife from an in- 
finite number of mixtures +, which thefe forts of matter are fufeeptive of, from their ca- 
pacity to admit of divifion to infinite minutenefs. Indead of a quinta eJJ'entia , we may al- 
low the immediate ACTIVITY of the author of matter, and this will do as well, fince 
human experiments can never reach that quinta eJJ'entia (if there be inch a thing) to difeover 
its properties. 

f Thofe who have written de arte combinatoria reckon no fewer than one hundred feven- 
ty nine millions one thoufand and fixty lorts of ear th. See Evelyn his treadle on earth. 
Kirchers his mundus fubterraneus. 
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merely relative motion) the impregnating mercury with the rays of the 
fun, fo as thereby to increafe the weight and make gold, is a proof ; 
for which fee the writings of Homberg r and Sir Kenelm Digby ( e J. 

COROLLARY 2. 

All bodies of this our earth are mixtures of thefe four elements, and all 
biverfity of them arifes from mixtures in divers proportions ; and although 
the diverfity may appear to be infinite, an infinite number of pro- 
portions in which the elements may be mixt, may fuflicicntly account 
lor a variety of productions, although they are infinite. For if any 
two elements are to be mixt in all the variety of proportions pofilble, 
it may be conceived firft, as 2 to 1. or 2, 3, 4, 5, 6, 7 to j , and foonto 
infinity, or as ifth to 1 . or o 1 .001 . 0001 . 000 1 . to 1, that is, by an 
infinite increafe of one towards the other, or an infinite decreafe of one 
towards the other. For it is well known to the geometrician, that the 
fmalleft portion of matter is capable of infinite divifion (which lhall be 
next demonftrated) and thereby of holding infinite proportions to any 
other portion of matter, which is itfelf alfo capable of infinite divifion.. 
But if this be the cafe between any two elements, the variety of all: 
proportions poflible between four, mull: become infinitely greater, and; 
eonfequently the variety of bodies arifing from thefe mixtures can not be 
limited or conceived by the human mind. By this is not meant a me- 
chanical account of the order of things, which never can be given ac- 
curately. Becaufe HE, who made matter, is the Being who ftrll, acts,, 
and continues in every phenomenon the laws of motion. No more there- 
fore is meant by this, than whereas that Being is plcafed to create 
matter, and ufe its paflive infirumentality in producing various pheno- 
mena; the four fpecies of elementary matter may be fo combined; ac- 
cording to the laws, which the author of matter has given them, as to. 
exhibit an infinite variety of appearances., ^ 

(e) I remember a rare experiment, that a nobleman of much fincerity and a fingular 
friend of mine, told me that he had feen, which was that by means of glrffes made in a par- 
ticular manner, and artificially placed, one by another, he had feen the fun beams gathered 
together, and precipitated down into a brownifh or purplifh fed powder. 'i here could.be 
no fallacy in- this. operation when the glades were, placed and difpofed for this intent, and. 
It mull be in the hot time of the year, dfe the effect would not follow ; and of this ma- 
giflcry he would gather fometimes near two ounces in a day. 

Kenelm Digby, of bodies, page. 63. Hombere has- exceeded this. 
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PROPOSITION 5. 

Matter is capable of divifion to infinity. 
DEMONSTRATION. 

Since the infinite divifibility of matter has been mentioned, as a necef- 
fary part of what preceded, and may be of great ufe in refpedt to what 
follows, it will be proper here to give a demonftration of it. In 
this, and all other demonftrations applied in thefe lectures as little of ma- 
thematics fhall be ufed, as is poffible: And this particular property 
of matter having been largely demonftrated by Keil, in his intro- 
duction to natural Philofophy, a Ihort demonftration of it fhall fuffice 
in this place ; there is no defign oftentatioufly to exhibit mathematical 
literature, but only in a brief, and perhaps a new manner, to demon- 
ftrate fome propofitions neceflary to the main part of our reafoning. 

SuppofcBC, DE, FG, HI in fig. i.to be ftrait lines parallel and 
equal to each other, and K a point which is the center of the circle BRCL, 
and of the exterior circles. It is plain that ftraight lines may be drawn 
from B and C to K, and alfo from D and E, F and G, H and I, and from 
all poffible lines parallel and equal to BC, and drawn beyond HI ; that 
is, from an infinite number of lines : But it is alfo plain, that the lines 
which are drawn from DE fall between thofe from B and C, and cut 
the line BC at M and N, and thofe which are drawn from F and G fall 
between M and N and cut the line in points which are ftill nearer, and. 
fo on to infinity ; becaufe an infinite number of lines may be drawn, 
all parallel and equal to the firft BC ; that is, the line BC is capable of 
being divided into an infinite number of points. 

The lines in the figure are drawn wide afunder for diftinCtion, but they 
may be conceived to be drawn extreamly clofe, and inftead of ftraight 
lines, you may conceive BRC afmall portion of acircleBRCL, and BKN 
an angle at the center, and DSE a fmall portion of a circle DSP, 
and FTG a fmall portion of a circle FTQ, and the demonftration will be 
the fame as before, and the fuperficial angle BKC will hereby be de- 
monftrated capable of infinite divifion. Then fuppole folid globes or 

D 2 fpheres 







to 



Mathematical LECTURE I. 



fpheres (or folid bodies bounded by Angular and angular furfaces) m- 
ftead of thefe circles, and BRCK, DSEK 6cc. to denote folid portions or 
fe&ors of thofe fpheres, or folid bodies bounded by fimilar angular 
furfaces ; and BKC a folid angle at the center, or a folid cone ; and the 
demonfixation is ftill fimilar ; becaufe there may be lines drawn to the 
center from the angular points, and all the points of the furfaces, re- 
moved at pleafure to infinity and parallel, which Mali in like manner 
infinitely divide BKC the folid angle, or the folid cone &c. Matter there- 
fore is capable of divifion to infinity. £. D. 

Since the infinite divifibility of matter has been demonftrated, it will 
alfo be proper to demonftrate die increafe of the furfaces of all bodies, 
upon divifion; for upon the truth of this depends the folution of many 
phenomena, concerning bodies, which may be made to fwim in fluids 
fpecifically lighter. Hence it is that not only water and earth floats 
In air, but alfo metals. As there may be frequent ufe made of this 
propofition in wdiat follows, and a demonftration of it has not any where 
yet occurred, it will be proper here to give a full demonftration 
of it. For the propofition already demonftrated by mathematicians, will 
not intirely anfwer our purpofe, to wit, by divifion of regular folids , 
matter and gravity decrea/es in a triplicate ratio of the diameters ; 
but the furface decreafes only in a duplicate ratio of the diameters. Our 
defign is to demonftrate, that every irregular fcdtion of a regular body, 
and the fcdtions of all bodies regular or irregular occafion a great in- 
creafe of the quantity of furface. 

And firft of the increafe of furface in the divifion of a cube or die j 
to demonftrate which, the following lemma will be neceflary. 



Let ABC fig, 2 . be a die or cube bounded by fix equal furfaces. Cut it 
through in lines equally diftant from any two fides in the fame plain, lb 
as to,divide it into halves . It is evident that each half of the die has 
over and above the half of all the furfaces of the whole die, the addi- 
tional furface, markt by the prickt line GHIK, which is equal to one 
furface of the whole die, or Jpart of the entire furface. Divide the half 

dice 
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dice as before equally, cutting them parallel to the fmallefl: furfaces, and 
each half, that is, each fourth part of the whole die will have an ad- 
ditional furface RPQS, over and above the whole furface of the entire 
body of which it is an half, that is, ,'th part of the furface of the 
whole die, which is equal to one fmall furface, or half a large fur- 
face of the half die ; Divide the four parts as in fig. 3. by cutting them 
equally diftant from the fmalleft furfaces, and each half thereof will 
have the additional furface markt FGH, over and above the half of the 
whole furface of that intire body, of which it is half, that is, ^th part 
of the furface of the whole die. Therefore each eighth part of the large 
die, will become a fmall die, having fix furfaces all equal. By con- 
tinuing to divide the fmall dice or cubes, the fame proportions of the 
increafe of furface will be continued infinitely ; that is, the aditional 
furfaces confidered collectively, as parts of the furface of the large die, 
and belonging to all the bodies in the divifion are ', &c. infi- 

nitely. For every feFtion palling through the intire thicknefs of the 
die, and being parallel to one of the furfaces, occafions an addition 
of two furfaces, each equal to one of the fix furfaces of the large 
die, that is, Jth part of all the furface, ‘and the two make 

But if the bodies are taken fingly, and their furfaces confidered as parts 
of the intire furface of the large die, belonging to each feparately in the 
divifion, the additional proportions of them may be cxprcft by the follow- 
ing fractions ; , 4 , 4 . 4 ,4,4. 4, 4 , 4 , &c. infinitely, i. e. U pon the 
firft feftion of the die, each half acquires an increafe of ^th part of the 
whole furface, over and above half the whole furface; upon the divifion 
of the half dice again, each quarter acquires r 'th part of the intire 
furface of the whole die, over and above * of the intire furface of the 
half die. Let therefore the firft column A denote the matter of the cube 
or die, and its parts by divifion, and the column C ftiall denote the in- 
ereafe of furface over and above that which is proportional to the mat- 
ter, in the column B„ 



il 
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The die or cube has 
divided i 



more than \ 
more than i 
more than j 



A die may be divided by continual fedtions, into other dice of differ- 
ent magnitudes. By 3 fedtions it may be divided into 8 fmaller dice, 
which for diftindjtion’s fake, we will call dice of the firft order, being 
the firft that arife from divifion. By 6 fcdtions it may be divided into 
64 dice of the fecond order. By 2 1 fedtions it may be divided into 
5 1 2 dice of the third order, and thus to be continued infinitely. 

From hence the proportion of the increafif of furfaccs upon divifion, 
may be efiimated. 



All the furfaccs of the 8 final! dice, which arife from the firft di- 
vifion, and are of die firft order, make twice the intire furface of the 
meat die. 



Each fmall die of the firft order, lias 1th the intire furface of the 
great die. For by the proportions laid down above, it appears that 
one of its furfaces is vflh part of the intire furface of the great die, 
but jtth part taken fix times makes Jth, or twice the intire furface of the 
large die. E. D. 

Although there might be feveral propofitions in the manner of the fore- 
going one, in confequence of the lemma, concerning the increafe of 
furface by the divifion of regular cubes, yet it was deemed more elegant 
and luccindt to give the following problem and its foiution, in lieu of 
them all. 
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PROBLEM. 

To find- the proportion of furface upon the divifion of a cube or die, 
in the fcveral orders, as above noted in the lemma, firft, fecond, third, 
&c. 



SOLUTION. 

Divide the cube or die, according' to the lemma, and it appears, that 
the number of dice increafe in a triplicate proportion i 8 64 512 

But the furface oi each die decreafes in a duplicate 

proportion 1 1 T £ 

Now by multiplying the number of dice in each divifion, by the fur- 
face of each fingle die in that correfpondent divifion, you will get the 
fum of the furfaces of all the dice, in the fcveral refpective divifions, thus^— 

I X 1= furface of the large die 

8x I — 2 — furfaces of all the dice of iff order. 

64X1 0=4= furfaces of all the dice of 2d order. 

5 i2Xsi=8= furfaces of all the dice of 3d order. 

V % , '• , r ( g 

So that upon this kind of divifion of any one regular body, into other 
fimilar bodies of the fame kind fucceffively, the whole furfaces or fum 
of them w ill bear this proportion to each other — 112:4:8: 16 &c. 

The proportion of furface in all kinds of fedtions parallel, may be 
t Hi mated in the following manner. 

If the whole furface of the large cube be 
Upon a divifion into two pieces, the increafe of furface 
U pon a divifion into four pieces, the increafe of furface 
Upon a divifion into eight pieces, or eight fimilar cubes 

Now I + ! + rt + 4=2 

Let us now confidcr the increafe of furface, in the fedtion of a fphere. 
ABCD Fig. 4. is a fphere; and a plain pafics through it, in the 
diameter CD which divides it into two hemifpheres. 




PRO. 
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PROPOSITION 7. 

The increafe of furface in each hemifphere is |th of the fpherical fur- 
face, and in two hemifpheres \ of the fpherical furface. 

DEMONSTRATION. 

The furface of every fphere is four times its larged: circle, (e), there- 
fore the large circle EFDG being taken twice, (for it belongs to each 
hemifphere) is |ths or \ the furface of the fphere. Q^E. D. 

COROLLARY, 

The numbers exprefling the increafe of furface, by continual fe< 5 tions 
through the center are i, b 4, b {, % therefore every two fections give 
an increafe of furface, equal to the whole fpherical furface, and after 
2000 fe< 5 tions, the aggregate of all the furfaces is 1001 times the Iphe- 
rical furface. 

We will next confider the increafe of the quantity of furface in the 
fection of a cylinder. 

Fig. 5. ABCD is a cylinder, whofe fide AB is equal to the diameter 
of the bafe BC, that is, which is as high as broad; and it is cut by 
a plain parallel to the bafe E F G H. 

PROPOSITION '8. 

Every feftion of fuch cylinder increafes the furface by id of the firft 
intire furface. 

DEMONSTRATION. 

The furface EFGH is |th part of the convex furface ABCD (f), 
and it is equal to the top, which is equal to the bafe, therefore the 

furface 

( e ) Theorc. Selec. ex Archimede. Prop. 24. 

(f) Gorol. to 12. The. ex Archimede. 





furface EFGH is i part of the intire furface of the cylinder; but 
EFGH belonging to each half cylinder mult be taken twice, which 
will be ^th or qd of the whole furface. Therefore the increafe is ^d of 
thc’firft intire furface. 

COROLLARY i. 

If the fedtions be continued, the increafe of furface may be expreft 
by the following numbers, h t> 4> l» t» &c. infinitely. Therefore 
by three fedtions the intire furface is doubled, by three more it is trip- 
led &c„ that is, every three fedtions is an addition of furface, equal to 
the firft intire furface, and after 3000 fedtions, the aggregate of all the 
furfaces will be 1001 times the firft intire furface. 

COROLLARY 2. 

In every cylinder of other dimenfions, every fedtion of this kind oc- 
cafions an addition of furface equal to the fum of the furfaces of the 
top and the bafe of the cylinder, which, if in fome cafes it be lefs than 

the curve furface, in others may be much more. 

Whatever the dimenfions of the cylinder are, the increafe of furface, 
may be eftimated as above in the cylinder of equal height and breadth. 
For if an high cylinder may be divided into many cylinders of equal 
height and breadth, in that cafe, the proportions of all the furfaces 
arifing from fedtions, bear the fame proportion to the intire furface be- 
fore fedtion, as the increafe of furface after one fedtion, to the intire 
furface of one before fedtion. If the cylinder be lower than broad, 
it may be confidered, as fuch a part of one which is as high as broad, 
that the proportion may be eafily afeertained. If the height be qth of 
the breadth, every fedtion gives two furfaces, each of which is equal to 
the convex furface ; in this cafe, the increafe of furface is by continual 
fedtion as 2, 4, 6, 8, ic, 12, & c. And fifty fedtions will give for the 
aggregate of all the furfaces 103 times the curve furface. 

Fig. 6. Let RDEM, a cylinder, be cut unequally in A, B, C, pa- 
rallel to tire bafe, that DC may be equal to CB, and BA to ath of CB. 
or s of DB and RA to i of BA or of RD. 



Every 
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Every fcftion in the cylinder RDEM, is equal to 4 the convex fur- 
face CDEF, or 4 of twice that, BDE, or bears the fame proportion to 
ADEH as 1.77 &c, to 9, or to RDEM as 2 to 9.35 &c. 

Thus it is eafy to determine the increafeof furface in cylinders, \vhofe 
diameters and heights are unequaL 

PROPOSITION 9. 

Now fuppofe the cylinder to be cut downward from the top to the 
'bafe, through parallel diameters of each AD, BC. Fig. 5. 

The increafe of furface by every fcftion of this hind will be fome- 
thing more than fdsof the convex furface. 

D EM ONSTRATI ON. 

By this kind of feftidn two equal furfaces are made, ABCD, one be- 
longing to each half of the cylinder : And the convex furface is equal to 
the reftangle AB into BFCG, i. e. (h) the height of the cylinder into 
the periphery of the bafe, and the furface ABCD is equal to the reft- 
angle AB into BC. i. e. the fide of the cylinder into the diameter of the 
bafe. But BC the diameter is fomething lefs than 4 d (i) of BFCG 
the periphery; it is pretty nearly as 7 to 22. confequently the reftangle 
or plain furface ABCD is fomething lefs than 4 of the convex furface 
ABGCDH ; and the plain furface taken twice /For it belongs to the 
two parts of the cylinder) is lefs than |ds. If the numbers exprefling 
the increafe of furface be 4, -*-§■» &c. there is anomiflion of a difference 

nearly of -?ths, which upon four divifions will make fomething more than 
a whole convex furface, and upon three divifions fomething lefs. And 
it is hitherto impoflible to exprefs the proportion accurately, becaufe the 
proportion between the periphery of a circle and the diameter, which 
Is the foundation of this proportion, can not be accurately Ext by the 
greatefi geometricians. Yet as much, as we intend, is hereby fairly de- 
monftrated, to wit, a great increafe of furface : For four feftions give 
more than twice the curve furface as an increafe. 

The feftion of the cone remains to be confidered. Suppofe fig. 5. 
LBC an upright cone upon the fame bafe, and of the fame height of the 

cylinder, 

(■b) Thcor. ex Archimedc. Prop. 11 . (-/) Theor. e£ Archimede. Prop. 6 . 
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cylinder, and cut from the vertex L perpendicular to the bafe,. fcr as to 
make two triangular furfaccs LBC, one belonging to each half of the cone. 

PROPOSITION 10. 

The iticreafe of furface by fuch fedtions as thefe, is exa 6 tly the fame 
in refpedb to the convex conical furface, as in the former fe£tion of the 
cylinder, the quantity of furface generated being half the convex conical 
furface. 

DEMONSTRATION. 

The triangular furface LBC is half the rectangular furface ABCD. 
And the conical furface is half the cylindrical convex furface : But the 
proportion of half to half, is the fame with that of the whole to the 
whole. Therefore the increafe of the furface is the fame in pro- 

portion as in the former fcdtion, and the quantity of furface generated 
by the fedtion of the cone, is half the quantity of the furface generated 
by the fetation of the cylinder. 

GENERAL SCHOLIUM. 

Thus may a great increafe of furface be demonftrated in the fedtions- 
of a cube, fphere, cylinder, and cone ; and in as much as all mafles of 
matter however irregular in their fhapes, may be conceived to confift of 
exceeding fmall portions of matter of fome or all thefe figures, at lealt 
approaching fo near to them, as not to occafion any difference in the 
reafoning, (£) concerning them ; the pofition therefore may be true of all 
matter ; that upon divifion there arifes a confiderable increafe of furface, 
that is, an infinite quantity of furface, the confequence of an infinite di- 
vifion. 

The conclufion of the whole is, that matter as it. decreafes in quan- 
tity, increafes in furface, and as it increafes in quantity, it decreafes in 
furface, and this differently in different figured bodies, but greatly in 
all ; and in ail regular bodies the decreafe of gravity or matter upon di- 
« E 2 vifion, 

(k) The whole globe may be confidcred as a perfect fphere, notwithftanding its vallies 
and mountanous parts, and the flatnefs at the poles ; and fome phyfical proportions may 
be demonllrated upon that fuppolition, whole truth is not invalidated by thofe iinalf circunr- 
fiances. 
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vifion, is in a triplicate ratio of the diameters or fides, but the decreafe 
of furface only in a duplicate ratio. For gravity is according to the 
quantity of matter or folid content ; and that decreafes in all regular bo- 
dies in a triplicate ratio of the diameters or fides, by Euclid, lib. 12. Sch. 
Prop. 1 8. and the decreafe of furface in a duplicate ratio of the fame 
follows from Corollary to Prop. 20. lib. 6 . Eucl. 

But it fhould be obferved, that when matter is demonflrated to be ca- 
pable of divifion to infinity, and confequently of increafing the furface 
infinitely in proportion to the diminution of the quantity of matter ; this 
does not hinder the acknowledging the exiftence of extreme hard portions 
of matter, which by any action of matter upon matter, are incapable 
of being divided,' or of having the form anyway altered: For it is 
exceeding probable, that all matter confills of fuch ; and the probability 
of this arifes in a great meafure, from the very property already demon- 
ffrated. For the cohefion of matter is according to the number of points 
in contact, and therefore the ilrongeft cohefion is between the finalleft 
particles, becaufe they having the largeft proportional furfaces, are ca- 
pable of touching in 1110ft points ; confequently there muff be in 
nature particles qF matter fo clofely adhering to others, that no finite 
force can feparate them : But thefe are the fmalleft portions of matter ; 
many of the larger mafles being capable of an eafy divifion: As in the 
common phenomena of flackt lime : When lime is firft brought out of 
the kiln it is in the -form of ftone, which by means of water crumbles 
with a violent ebullition into a very fine powder; and whereas in the 
former fiate it was confiderably weighty, being contained in a fmall 
fpace and incapable of being blown about by the wind, yet being re- 
duced to powder, it increafes in meafure at leaf; one third of the whole 
content, and is eafily born up into the air and difperfed by its motion. 
It is perhaps the great degree of fmallnefs to which it is reduced, which 
renders it fo excellent a cement with other matter, the Ilrongeft attracti- 
on being between 'the fmalleft particles. 

The great ufes of thefe properties of matter, and the necefilty for 
them will appear in the following lcftures; particularly in the frequent 
reference to them for accounting for the riling of bodies in fluids fpe- 
cifically lighter : fuch as gold and other metals in water and air. For 
thefe bodies being reduced to exceeding fmall parts, acquire a vaft 
quantity of furface in relpeCt to the fmall quantity of matter : And al- 
though 






* 
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though they are fpecifically heavier, they do not always make the fluids 
in which they fwini, fpecifically heavier than the homogene fluid, to 
which it may be compared. For the honourable Mr. Boyle tells us, that 
Mineral waters are fometimes lighter than common water (l). 

Now without having rccourfe to fuppofitions, whether well or ill found- 
ed, fuch as a probability of original porous particles let us conflder the na- 
ture and manner of fluids acting upon folids, fo as to raife them, and a fliort 
remark upon that will clear this matter, which otherwife may feem to have 
difficulties. * Fluids prefs upon bodies, to which they are contiguous, eve- 

* ry way, and on all lides, but the preffure upon each part is not the fame ; 
‘ the altitude of the fluid is every where the mcafure of its force; and 
‘ the feveral parts of the fame body being at different* depths, mull needs 
‘ be differently affected. We ought therefore to conflder, which of all 

* thefe impreffions will prevail. Now it is evident, that the lateral pref- 

* fures do all ballance each other, being equal, as arifing from equal al- 
« titudes of the fluid, and oppofite in their directions ; fo that from theff* 

* the body is no way determined to any motion. But thofe parts of tho 
‘ fluid which are contiguous to the under furface have a greater altitude, 
> and therefore a greater force, than the others, which are contiguous 
‘ to the upper ; therefore the body mull of ncceflity be more violently 

elevated by the former, than deprefled by the latter, and would there- 

* fore afeend by the excefs of force, was it devoid of gravity. Now it 
‘ is eafy to underftand, that this excefs of force is equivalent to the 
‘ weight of fo much of the fluid, as is equal in magnitude to the bulk of 
‘ the body, being the difference in weight of two columns of the fluid,. 

* whereof one readies to the upper, the other to the under furface of 

* the body. 

Now fuppofe any mafs of matter reduced to very fmall parts by diviflon : 
1 hefe parts (in as much as matter is capable of infinite diviflon) may be 
conceived fo fmall ( mj, that their furface is exceeding great, in rcfpeCt 
to the quantity of matter contained in them, that is, their abfolute weight; 

confequently 

flj Partly becaufe they are impregnated ‘v/ith volatile parts, and partly becaufe they are 
void of faline parts, which make common water fomething heavier. 

Boyle abridged by Boulton, vol. I. p. 290. 

(»>) I have tried that half a grain of marchalite, diffolved in fpiritof nitre, communicated 
a tin&ure to 6 1440 parts of water, tho. part of that marchalite was fulphur, and part of it 
caput mortuum. Boyle abridged by Boulton, Vol. I. p. 299. 
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confequently in a fluid the difference between the fhorter column which 
preffes them down, and the longer column which preffes them up, is ex- 
ceeding great in refpe<5t to their gravity, which becomes inconfiderable, 
therefore the particles muff rife in the fluid. 

If it fhould be alledged in oppofltion to this demonffration, (For even 
mathematics is liable in fome cafes to the appearance of contradictory 
demonftrations) that the fpecjfic weight of any body, being as its denfity, 
when it is comminuted, every fmall portion will ftill be proportionably 
weighty ; and therefore if a cubic inch of gold, fs heavier than a cubic 
inch of water, fo will the cubic inch of a third order of that cube of 
gold be heavier than a cube of the fame order of water ; and fo on to 
infinity. To this may be anfwered ; the folution of all phenomena in 
nature muff at laft end in miracle, and the Divine FIAT can alone ac- 
count for the laft appearance.' However in this cafe fomething may be 
faid without going beyond fecond caufes. 

The -weight of bodies depends upon the quantity of matter, and 
the fpecific -weight upon the quantity within equal furfaces. But the 
kinds of pores, (for all bodies have pores,) may be very different. 
Gold is fpecifically heavier than filver . But the whole void fpace or the ag- 
gregate of all its large pores, is not equal to the whole void fpace, which 
will arife from the aggregate of all the fmaller pores of filver. We may 
therefore fuppofe fuch matter compounded in fuch a manner, as to an- 
fwer the phenomena of rifing in fluids, when reduced to fmall parts, 
which defeends, when it is in grofs mafles ; for the very fmall parti- 
cles may be extreamly porous, and there may be within them again, 
fmaller and more porous particles ; till at laft you come at original in- 
difcerptible and perhaps imporous particles. When gold is divided in- 
to the firft kind of fmaller particles, it may fwim in water, when into 
the fecond which are fmaller, it may fwim in air, when into a third 
which is ftill fmaller, it may perhaps float in the vacuum of Boyle : 
And yet a mafs of this matter may be fpecifically heavier than any known 
body. To illuftrate this, imagine very fmall hollow cubes of gold, 
imagine wool, or any light fubftance, and each cube lighter than fo 
much water thruft into them, thefe may be fitted together fo as to make 
a mafs of matter which fhall outweigh an equal bulk of water. 

If it fhould ftill be contended that this gravity of the fmall particles 
is fomething, and of moment, and Ihould hinder the effect. It may be 
further anfwered, that the gravity is certainly fomething, yet of no mo- 
ment 
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ment In the phenomena ; and therefore fliould not be rated upon account 
of the more confiderable effexSt, owing to the increafe of furface. For 
if thefe extreme minute forces are not thrown out of account, hardly any 
phenomenon can be explained ; the fecond caufes of things feeming fo 
frequently to interfere with each other, that without the neglect of fome, 
which have the leaf! {hare in producing or retarding an effedt, our rea- 
foning upon things would be fo embarafled that a very Ihort progrefs 
could be made in natural things. And of this the hydroftatical rule of 
Archimedes, is a very remarkable inflance and clofe to our purpofe. 

“ For if we {hould be fcrupuloufly exa£t we may eafily correct a fmall 
“ error in the rule, hamely, that the part immerfed in any fluid is to the 
whole, as the gravity of the folid to the gravity of the fluid. 

“ For fince the air is an heavy fluid, tho’ it be perhaps the leaft heavy 
“ of all others; yet by refting upon the body it has this effect, that in 
“ reality it will not admit a folid to be altogether fo deeply immerfed, 
'** as it would otherwife be, if the air were removed, which the rule 
“ fuppofcs : Allowing then for the air’s prefence, we may thus ex- 
“ prefs the proportion : That the part immerfed is to the whole, as the 
“ difference in weight of the folid and an equal bulk of air, is to the 
“ difference in weight of an equal bulk of the fluid, and the fame equal 
■** bulk of air. Whofoever will compare thefe two rules together, will 
“ find, that their difference is altogether inconfiderable : We may there* 
fore ftill make ufe of the old one without any further fcruple.” 

Thus reafons the judicious COTES. 

In like manner the gravity of exceeding fmall particles of gold is 
Jbmethmgy yet of fo little moment as not to hinder the rifing of very fmall 
particles of heavy bodies in light fluids, upon account of the greatnefs of 
the furface. 

To all this maybe added, one circumffance more of confiderable im- 
portance to fluids, to inable them to fupport bodies fpecifically heavier* 
and that is, their clamminefs and tenacity : A fmall needle of ffcel {hall 
fwim upon the furface of water, fo long as the upper part of the needle 
remains dry, the fluid being quiefcent ; and many other things will float 
in the fame manner : fmall particles of matter likewife fpecifically heavier 
than water may fwim in oil, which itfelf is fpecifically lighter than wa- 
ter. Beverage prepared for the ufe of man, {hall be extremely clear, 
and upon a little agitation of the veflel be fo difcoloured, as to require 
weeks and months to be clarified by a fubfidence of the heterogene mat- 
ter; tho’ that matter be fpecifically heavier, and in many cafes by that 

principle 
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principle at laft fubfides ; yet the tenacity of the fluid fliall detain it a 
long time, perhaps for fome years, as may appear from inftances men- 
tioned in other parts of thefe Lectures. And further add to all this 
MOTION, and the ability of fluids to fupport fpecifically Heavier bo- 
dies is ftill increafed, as well as the ability to immerge light bodies : By 
.this it is, that duft in windy weather is raifed in the air, that mud 
floats in rivers and lakes, and hereby many phenomena of extraordinary 
consequence are; occafioned. 

In this lecture have been confidered and demonflrated, two univerfal 
properties of matter, and the diftindtion of matter into four elements, 
and the compofition of each. In the following ledture, the properties 
of each element Shall be more particularly confidered and demonflrated, 
and the phenomena which fliall make the foundation of rcafoning, fliall 
be rather thofe of- the common than the rare kind: For although 
rarity flrikes the mind more, yet it informs it lefs. When this fliall be 
done, as is hoped, with a good degree of fatisfadtion ; fomq phaenome- 
na of the rare kind fliall be laid before you, and the laws of matter 
previoufly demonflrated fliall be applied to them. 

Having thus finished the mathematical part of our defign, which tho’ 
not of the marrow, but rather the furface of that fcience, is fitter 
for a reader than a hearer ; as indeed every thing in that fcience is ; a fa- 
vour rnuft be requefted of all thofe, who perufe thele matters with at- 
tention, not to rejedt the truth or cenfure the whole, if any error in the 
numbers &c. may have flipt from the pen. Great men have erred, and 
the main tendency of their writings has not been deftroyed thereby. The 
ingenious Borclli thought he had demonflrated, the force of the heart to 
protrude the blood, to be equal to iBoocolb. Yet the accurate James 
Keil has fince demonflrated that the force of ilb. will protrude loolb. 
of blood. ‘ A Borello quidem ponderi 180000 librarum tequalis incorde 
‘ vis, quae viginti libras fanguinis moveret, defidcrabatur : Sed ex fupra 
4 demonftratis patet, centum libras fanguinis, a vi cordis non unam libram 

* excedente, moveri pofle. Hoc nonnullis aut procul intuentibus, aut 
c parum cogitantibus minim fortafle videri poteft; quod fi hanc rem 

* proprius et penitius infpiciamus, nihil huic vi cordis attribution in- 
‘ veniemus, quod non abunde poteft praeflare.’ Keil Tent. mcd. 

In the fame manner, others have erred, and yet preferve an eminent 
fame : That therefore which the moft ingenious can not avoid, is pardon- 
able in all. 
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Nature has an univerfal principle for each clafs of things, and therefore the contemplation of 
all natural things conduces to the knowledge of a particular one ; l'o, from a fcientifical 
knowledge of any one, does follow the fame of all and every one. See Hook his de- 
Icription of experiments on Lignum Foffile, page 106. 

No man can advantageoufly difcover the nature of any thing, in that thing itfelf, but the 
INQUIRY muft be extended to matters that are more common. 

Lord Verulam his new Machine. Aph. 70. 
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LECTURE II. 

I N the former lecture, the four elements having been confidered as 
mixt bodies ; in this, the properties of each fhall be particularly laid 
down, upon the fame confederation of their being mixt bodies. And 
the phenomena applied to this purpofe, fhall be for the molt part fuch 
as are moft commonly to be obferved, meaning to treat the fubject 
popularly ; yet with ftrict regard to truth in the laws of Nature : And 
whereas our defign is to haftcn to the main purpofe, to wit, the applica- 
tion of dcmonftratcd properties of matter, to particular phenomena, the 
demonftrations fhall be as fhort, but as clear as poflible. 

The element which feems to have the neareft relation to animal and 
vegetable life, fhall be firft treated of. 

AIR is an elaftic fluid, incompafling this globe of earth, and per- 
vading it, capable of a great degree of expanfion and condenfation, and 
of a great increafe of elafticity and diminution of It. It is a principle 
of the prefervation of life in all living animals and vegetables, and a prin- 
ciple of putrefaction and corruption in them, when they are dead. It 
abounds with all forts of matter, and holds perpetual commerce with 
this our globe, in receiving exhalations pregnant with particles of va- 
rious kinds, and forming dew, rain , bail, f 'roft and Jhow. 

It will be proper to treat thefe in diftinCt proportions. 

PROPOSITION i. 

Air is an elaftic fluid capable of a great degree of expanfion and con- 
denfation, and of a great increafe of elafticity and diminution of it. 

F 2 
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DEMONSTRATION. 

Air fudd'enl’y expanded by the means of gunpowder fired, is capable 
©f giving a vaft force to englns of war ; and fire in the bowels of the 
earth, fhall fo ratify it, that it fhall produce earthquakes,, burft the. fur- 
face, and throw out immenfe quantities, of matter with fuch rumbling 
founds, as terrify mankind. Animals fuddenly immerfed in water to great 
depths, by means of diving bells, fhall be comp relied to death by the 
condenfation of the air furrounding them ; and if they be gradually im- 
merfed fo as to take in the denfe air without deftrudtion, and be fudden- 
ly railed to the thin atmofphere above the water, they fhall burft by 
means of die denfe air within expanding itfelf. The deftrudlion, or 
even diminution of the clafticity of the air, is- not obferved In the fedentary 
air fometimes found in vaults, and large oyl jars, which have been ma- 
ny years empty of oyl, and lie in clofe places ; nor in fome kinds of damps 
in mines, although they arc known to deftroy life, and extinguifh fire, 
as air palling through a tube from one fire- to another will extin- 
guifh it, and air palling through the lungs of any animal, becomes un- 
fit for refpiration. In public aftemblies where there is not allowed a 
free paftage for the air, the air that is confined having been once 
breathed, will extinguifh the candles, occafion fainting, and the hazard 
of life. 

All thofe phenomena are not owing to the diminution of the elafticity of 
the air. For by experiment fuch air has been found equally elaftic with 
wholfome air. There is therefore fome other quality neceflary to be 
found in air, in order to preferve life and fire, befides clafticity ; but in 
this propoiition, we arc to confidcr only the increafe and diminution of 
elafticity in that element. By condenfing air, it Is rendered more elaftic, 
and by thinning, lefs fo ; yet the action of thinning, fhall produce the 
fame effect with that of condenfation in fome inftances, and be of equal 
force. A ball may be difeharged from a gun, by means of air condenfed 
by an engin for that purpofc, with equal' force with a ball difeharged 
by rarified air, arifing from inflamed gunpowder. Yet when air is once 
expanded by heat, and any quantity of it poflefling a certain fpace, is com- 
pared with that of condejafed air,, poflefling an equal fpace, the former 

fhall. 
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fiiall be lefs elaftic than the latter, and that in proportion to the com- 
parative degrees of denfity. They who climb to the tops of high moun- 
tains, find in breathing a fenfible diminution of elafticity, denfity or 
weight of air (which are always proportional) and as they defcend, a fen- 
fible increafe. 

Air Teems to be capable of elafticity in proportion to refiftance:. 
In fo much that a final! quantity of it rarified in a gun barrel,, is not 
only capable of burfting it ; but if the globe, of earth incompafted it 
without any aperture, when it is in a ftate of ratification:,-. that is, of ex- 
erting its elafticity, it- would burft that alfo ; although it fihould immedi- 
ately return to its former fpace, the caufe ceafing to aft. which excited it 
toexpanfion; hence all the dreadful phenomena of earthquakes,, well : 
known in fome parts of the worlds 



PROPOSITION 2. 

Air incompafleth this globe of earth and pervades it*.. 

DEM O N S T R ATI O N... 

This property neceftarily follows from the demonftration of the former., 
For the phenomena of gunpowder could not happen beyond the fur- 
face of the earth, without an external air, ; nor thofe of earthquakes ■ 
without an internal air. 

PROPOSITION 3. 

Air is a principle of prefervation of life in all living animals and ve- 
getables, and a principle of putrefaftion and corruption in them. when: 
they are dead. 

D E M ON STR.ATION* 

In as much as the circulation of blood in animals, , and the motion at' 
leaft, if not the circulation of juice in the plants, , is abfolutely neceftarv 
to life in all. Air is alfo neceftary to life and a principle of it ; for it is 

a. principle- 
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a principle ofthofe; that is, air In a found ftate: For ftagnant, or non 
elaftic air has been fhewn inthe former demonftration to be deftru&ive of 
life. Elaftic air entring the human body by infpiration, is expanded 
by the heat of the body, and thereby gives motion to the blood, and 
having done its office is expired, and frefh elaftic air fucceeding repeats 
the imprcflion by its fpringy quality, and preferves that miracle of per- 
petual motion ( n ) : Miracle, I fay, becaufe the blood moves even con- 
trary to mechanic laws, and flows up the perpendicular height of the bo- 
dy: Whereas the nature of all fluids is to defcend by the force of gra- 
vity. This, together with a vivifying fpirit, the concomitant of whole- 
fome air, preferves the animal life. 

Mr. Boyle expreffes his fentiments in the following manner. ‘ I 
‘ think that the neceflity of the air’s prefence to preferve and continue 
-* flame, is afufficient argument of fome latent fpirit or quality, whether vi- 

* tal fubftance or nitrous fpirit diffufed through the air, on which likewife 
‘ the life of animals depends, and without which, they as well as flame, 
A prefently are extinguiflit and die. 

* The air feems to be a fubftance capable of being aflimilatedby every 
‘ body, or it confifts of all forts of feminal corpufcles : So that any body 
‘ may find a fubftance there, analogous to it, and fit to make up a part of 

* the fame body (o ), 

Air is a principle of the vegetation of plants alfo, being in many re- 
ipedts needlary to their growth. It enters the roots along with the 
moifture of the earth, and being rarefied by the folar, or fubterraneous 
heat, it promotes the .motion of the fap upward, and carries off the 
fuperfluity of it in the form of vapour at the leaves. For air mixing 
-with water, and rarefying it, whilft it is rarefied itfelf by heat, can 
jncreafe the furface of little congeries of water., fo as to form bub- 
bles, 

( n ) The head, heart, arteries* veins, and nerves, fhould be formed at the fame time, which 
can never be done by the motion of any fluid, what way foever. moved : For the heart can 
not move, unlefs animal (pints be fent from the head through the nerves into it. The animal 
fpirits can not be derived into the heart, unlefs the blood.be fqueezed by the heart, through the 
arteries into the brain ; fo that it is evident, the head and heart, the arteries, veins and 
nerves, mufl: all be formed at the fame infant, and not fucccfHvely. But this is altogether 
impoffible by the laws of mechanics.: For no motion of any fluid, or fluids howfoever dif- 
pofed, can form all thefe at the fame time, and we know all the internal mechanical aftions 
of animals, are performed by the force of their circulating fluids. 

Pitcairn and Porterfield's argument. 

(<?) Boyle abridged by Boulton., Vol. II.. p. 304. 
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Blcs or vapours, which thereby rife as effectually, as if the abfolute gra- 
vity of water was leffened.- - 

Air has alfo by its capacity of being condcnfed, whilft it is in the 
action of obtruding the fap, upward, and laterally, to the growth and 
increafe of the plant, unites itfelf fo clofely with many parts of the plant, 
as to become the fixt fubftance of it and holds no further commerce 
with its own active element, being tied to fluggifh parts of matter, till 
putrefaction or fome chemical procefs difengages it, and fets it at liberty. 
For this air, which in the progrefs of the growth of animal and vegeta- 
ble bodies, becomes conftituent parts of them,, will by means of heat fe- 
parate itfelf in a hate of death; occafion a motion, fermentation, and at 
laft disruption of all the other parts, which is called putrefaction ; and 
thefe parts fhall thereby be carried offinto the atmofpherc, and render it 
offenfive and unwholfome to living animals ; hence it is that famines often 
produce plagues.. 

PROPOSITION 4. 

Air is predatory and corrodes all inanimate fubftances. • 

DEMONSTRATION. 

The ragged appearance of ancient buildings, whether of marble or frec-- 
ftone, and the rult of the hardeft metals fufficiently demonllrate this. 
Perhaps there may be one exception only of all forts of matter to this. 
Gold is not capable of being diflolved by any thing, . except fea fait, or 
fome menftruum prepared from it. Hence it comes to pafs, that it ne- 
ver r lifts ; for there is no fuch thing as aqua regia, or l'pirit of fea fait in 
the air, as the chemifts fay. Yet gold may be in fome circumftances fo 
intangled with other matter, particularly with mercury, as to become 
volatile and flic up into the air. This is very furprizing that a mixture 
or union, of the two heavieft bodies in nature, fhould become capable of 
fufpenfion in the lighteft fluid. But this is no more than a fair confe- 
quence, from what has been demonftrated already in the firft IcCture, of 
the great increafe of furface by the divifion of matter: For the heavieft 
body may be reduced to fuch fmall parts, as to become more capable of 
fufpenfloa in a fluid than any other, not fo minutely divided. 

P R O • 
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P R O POSITION 5. 

Air abounds with all forts of matter. 

DEMONSTRATION. 

Since it is perpetually preying upon all the feeming fixt fubflances 
.of the globe, by railing inteftine motions in them, and carrying off 
confidcrablc fpoils by putrefaction and corrofion, and having no Tlore 
houfes for the reception of all this matter, except the open atmofphere ; 
that atmofphere mult abound with the minute particles, of all forts of 
matter.; and that in very different proportions in different places, ac- 
cording to divers ftrata of matter to be found in divers places of the 
furfaceof the globe ; and according to different influences of the lun in 
feveral climates and feafons. Some countries and fome feafons lhall 
be remarkable for thunder and meteors, and dews; others for little of 
thofe, and abundance of rain. Some for froft and fnow, fome for 
longdruth and fragrant fmells in the air, owing to the fp ices and aroma- 
tic plants; and fome particular places for poifonous air, owing to the 
effluvia of poifonous plants ; fome places alfo remarkable for fulphurous and 
mineral exhalations. Thus much may fuffice for the properties of the .air, 
fo far as concerns our purpofe. 

The PROPERTIES of the element of WATER lhall be in- 
quired into next and demonftrated. 

Water is a fluid element, and void of elafticity, almoft incapable of 
being condenfedor expandedin a grofs ftate, yet capable of fuch a degree 
•of expanflon when reduced to vapour, as to float in air. It is very pene- 
trating and inlinuates itfelf into many bodies., fo as to feparate their 
parts, and in this refpebt is an extraordinary menftruum ; yet it .unites 
•others and makes maffes of loofe matter become exceeding hard. It is 
without tafte, without fmell, without colour ; by extreme cold, lofing its 
.^fluidity, and becoming hard under a new denomination of ice. 
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PROPOSITION 6 , 
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Water Is a fluid element void of elafticity, almo'ft incapable of being 
condenfed or expanded in a grofs ftate, yet capable of fuch a degree of 
expanfion in vapours, as to become lighter than air, and to float in it. 



DEMONSTRATION. 



Rivers and fountains have their banks to confine this element, which 
other wife would flow indifferently on all fides ; and the fea mud have 
its fhores, otherwife the whole furface of the earth would be covered 
with water. When it is taken in fmall quantities for human ufes, it 
muff be confined -in veflels of fuch a clofencfs, as to materials and work- 
manfhip, as not to allow it a paffage, except where the artift intends. 
And when it is confined to a veflel without any aperture at all, fuppofe 
of metal (as the experiment has been tried with a brafs globe) it is not 
capable by any force of compreflion, of being reduced to a narrower 
fpace, but will either burff the veflel if violently preft, or pafling through 
the cracks fo J of it appear upon the furface like a dew. If it feems 
to have elafticity from fbme appearances, as that of ftones and cannon 
balls rebounding from it, at a certain degree of inclination; thofe ap- 
pearances may in fome meafure be attributed to die great quantity of 
air contained in common water, which a pure element of water would 
be free from : But this can have only a fmall effeft. Therefore the 
expanfion of water in a boiling ftate, which fome have found to be stir 
part of its dimenfions in a cool ftate, may be attributed to a violent 
motion, which occafions what are called fulminating bubbles, as well 
as to the expanfion of the penetrating air. 

This proportion of expanfion (pj belongs to water, as prefied by the 
common weight of the atmofphere ; but if we fuppofe water prefied with a 

U more 



.V 



( o) Cracks is ufed here inftead of pores, as being the true manner of expreffing it. For 
water can not by any force be made to pafs through pores, through which it would not pa& 
by mere gravity or attraction. The fpherical body can not be compred without altering its 
figure, and confequently not without occafioning figures, through which the water may 
pafs, althoughlt could not pafs through the pores. Perhaps there may be a fmall degree 
of comprefliqn ('tho’ not capable of being brought under computation) owing to the ak 
contained in it. Perhaps alfo in fome inftanees to other phyfical caufis. See the. gene- 
ration <of ice, page 36. 

[p) Boerhave Chem. 
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more weighty atmofphere, or with any other fluids, fuch as boyling oyl 
or metals melted, its expanfion when tried in fmaller quantities, is fuch, 
as to produce very terrible effects, and fcatter the boiling mafs with a 
great exploflon. Its capacity of riling in vapours, is owing to its capa- 
city of expanfion in imall mafles, and the expanfion of the air which it 
always contains, or readily admits by Prop. x. Left. i. This air ra- 
refied by heat, reduces the heavy water to vapours, of the form of little 
blown bladders, lighter than fo much cool air, and capable of floating in 
it, which therefore brilkly afeend into the atmofphere, and that often 
with fuch force as to be the means in fire engines, of railing water out 
of mines and fubterraneous places, at the depth of fome hundred 
feet ; whereas by means of the intire preflure of the atmofphere, water 
in common pumps can only be raifed two or three and thirty feet. 

SCHOLIUM. 

The cafe of bodies rebounding from water, having impinged obliquely 
Upon its furface fliall be confidered. 

Water is not elaftic, for not being capable of condenfation it can not 
be contrafted into more narrow bounds, and afterwards expanded to oc- 
cupy its original fpace ; which is the manner whereby wool, air, and 
many other elaftic bodies reftore motion : Yet water has a property 
whereby it produces fimilar eflefts with elafticity : A cannon ball rebounds 
from the furface of the fea, with a force fufficient to do great mifehief : 
A flat ftone thrown obliquely on the water lhall rife and fall, and rife 
again, with feveral alternations, before it lofes motion : The caufe of 
this is, the water’s quality of yielding to force, and the neighbouring 
part of the fluid riling thereby in circular waves, which by gravity im- 
mediately endeavouring to fubfide, mult fuddenly fwell or raife the 
hollowed furface, and thereby give a new direftion to the moving 
body, which had ftruck the fluid furface in an oblique direftion ; which 
body rifes with a diminution of force, and fo on, untill the impreft 
force being exhaufted, nothing afts but gravity, and the body finks, if 
it be fpecifically heavier than water. The diminution of force in thefe 
cafes, is owing principally to the refiftance of the air, the motion be- 
'ing horizontal ; and partly to the non-clafticky of the water, to whofe 

furface 
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furface the direction of motion being oblique, only part is diminifhed 
thereby : But if the direction of motion was perpendicular to the furface 
of the water, and the body fell upon a fluid furface exactly equal to it- 
felf, in a veffel confining the water to the fhape of the falling body, 
in that cafe upon colliflon there would be a total lofs of motion, and 
confequently no repercuflion : For the clofenefs of the veflel to the 
lhape of the falling body, would hinder any w r aves to arife laterally : 
and the water not being elaftic can not convene clofer, and fpring again, 
to its former dimcnfions ; as was demonflrated before. 

But although water has not that kind of elafticity, which wool and 
other fimilar kinds ot bodies have, which maybe compreft into a narrower 
fpace ; yet it fhould be conlldered, whether the property of water, 
where the upper furface is only bounded by the air, does not nearly 
refcmble the motion of a fpring of heel, which a6ts elaltically, not by 
being compreft into a narrower fpace, but by being bent ; fo as to oc- 
cupy another fpace neither more nor lefs than the former, and immedi- 
ately reftoring itfelf to the poffeflion of the original fpace. 

Water by a manner fomething fimilar to the motion of a fpring of 
fteel changes the direction of motion, but inftead of reftoring motion, 
diminifhes it; and is a non-claftic body, (p) except in as much as it 
always contains more or lefs air, it mult partake more or lefs of clafti- 
city : Hence perhaps in a fummer fhower of rain, which fomedmes falls 
fuddenly, and in very large drops, one may obferve upon the furface of 
a pool of water, fomething that looks like a rebounding of each drop 
from the furface : But it fhould be remarked, the form of that rebound- 
ing matter, is not orbicular as drops of rain are, but like a fhort column 
of water erected upon the furface, and continuous to it. The fame co- 
lumns appear, but fometimes with an orbicular top ; when water falls 
-in drops upon the fame fluid, contained in a bafin for the experiment ; 
but by increafmg the height of the fall, you will not in proportion in- 
creafe the height of the afeending column or drop, which fhould be the 
cafe, if water was elaftic. For an elaftic tennis ball, will rebound pern 
pendicular, in proportion to the force with which it ftrikes the elaftic 

G 2 floor ; 

(pj Gravitas undarum fupplet locum vis elaftic#. Newtoni Philof. Nat. Pda. Math, 
Prop. XLIII. lib. II. 
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floor; that is,, in proportion to the height from which it falls, if the 
force of gravity alone be the impeller. 

In the falling of water in the form of drops,- it is not fo ; for the 
drops ol rain falling in the warmeft fummer’s day, when the vapours 
may be fuppofed to afeend higheft, and being m great abundance, upon 
collection form larger drops than at any other time : The columns of 
water after the percuflion of each drop, is not feemingly fo high as that 
of an ordinary drop of water,, let fall for tire fake of experiment, from 
the height of three or four feet. From which height you may obferve 
a column about one inch and an half,, growing taper towards the 
end, to which there feerns joined a little fphere of water, which quick- 
ly returning by the force of gravity, excites a low found, after that of 
the firft drop, as if a fmall one fell immediately after a large one. 

If water drops from an height upon a board or ma-rble, it will fplit 
into fmall portions and flie obliquely; but this Is only a change of di- 
rection of motion,, and a divifton of the moving body ; and fomething 
of the fame effeCt there will be, when- water falls upon water in form 
of drops : But otherwife when it falls in a grofs body, as appears from 
cataraCts, near which a fpeCtator may conveniently ftand without an- 
noyance, except that of a fort of dew, which the violent collifion of the 
water rather again!! rocks or the hard matter, that contains it, occafions, 
than any aCtion of itfelf upon itfelL. 

PRO POSITION 7. 

Water is very penetrating, and infinuates itfelf into many bodies, foas.- 
to feparate their parts, and in this refpeCt is an extraordinary menftruum, 
it alfo unites and makes maffes of loofe matter become hard. 

DEMONSTRATION. 

The phenomena of diffolved fugar, fait and gum, by water, are welh 
known, as well as the uniting of flower to make paite, and lime and 
land to make mortar by water. Dry earth or clay, may firft be dif- 
folved by water, and then being dried again, fhall become a harder bo- 
dy than it was before. 




PRO 






Popular LECTURE II. 



35 



PROPOSITION 8 .. 

The element of the water* is without tafte, without fmell, without 
colour. 

DEM O N S T R A T I O N.. 

All colour in water: is univerfally attributed to fome heterogene mat- 
ter mixt with it : And the pradtice of water drinkers ( q) does fufficient- 
ly inform us, that true water is only that which is without tafte and 
fmell ; for fuch they always prefer for Beverage, when it can be had. 

PROPOSITION. 9. 

All water has a petrifying quality. 

See this demonftrated in Ledturc 5: which is placed there, becaufe 
having a clofer relation to the principal phenomena under conflderation, 
it fhould ftand in tire neareft point of view. 

PROPOSITION. io. 

Water is capable of lofing its fluidity, becoming hard under a new 
denomination of ice. 

D E M O N S T R A T I O N. 

In thefe northern countries it is needlefs to demonftrate this, any 
other way, than by referring to the phenomena of every winter; al- 
though in hot climates between the tropics, the aliening of it would re- 
move ail opinion, of the veracity of the pep fon aliening it. Infteadofa 

formal 

Sentiri quidem aquas faporem ul!um vitiam eft odor nullus eft in aqnis ; aut 

ft feniitur omnino vitium eft. Mirum tria Naturae prsecipua elementafinc fapore efle, fine 
odore-; Aquas, aera, igues. Plin. Nat. Hift. lib. 15. c. 27. 
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formal demonftration of it, fome properties of ice and the manner of its 
production fhall be laid before you. 

There will appear a good reafon for this hereafter, when the gene- 
ration of the cryftals of the lake come to be fpoken of, the ancient opi- 
nion, having been, that they are ice brought to fuch a degree of hard- 
nefs, as to become incapable of diflolution by warmth. 

Ice is lighter than water, and therefore fwims in it. 

One certain degree of cold always produces it, and a greater degree 
of cold, produces harder ice. Yet the fame degree of warmth, always 
diflblves the hard elf as well as the foftefl. 

It has been obferved that ice often begins to thaw in the lower fur- 
face, which therefore is owing to the influence of central heat conveyed 
through the pores of the earth. 

Ice is elaftic , although water is not fo, and the harder the ice, the 
more elaftic, as is plain from hard bodies rebounding from it after 
percuflion ; it is in all things like glafs, except that of not bearing fire 
in a certain degree, and yet it contains fire in it, in fome degree. 

The manner of the production of ice may be explained thus. All 
water has air in it, Prop. i. Lee. i. And this air being difperfed through 
the fluid, in very fmall feparate portions has very little elafticity.; but 
when the particles of the water, are by cold conftringed and prefled clofer 
together, the fmall cells of air are alfo prefled out of their places, and 
blended with one another, fo as to form much larger cells of greater 
elafticity : Hence it is that although the prefling of the matter of the ele- 
ment of water, fo as to make the matter of it, wherever it is, denfer, 
and therefore heavier, yet upon account of the large cells of air., which 
perhaps have alio received an increafc from the ambient air, at the be- 
ginning of freezing, a quantity of water when turned to ice, is made to 
occupy a larger fpace, and is therefore fpccifically lighter. This manner 
of production explains the reafon alfo why ice burfts veflels, and why 
ice which is made in vacuo, the water being previoufly purged of air, is 
lo heavy as to fink in water, not being equally expanded for want of 
an equal quantity of interftitial air j but all ice made in the open air 
fwims in water being in fpecific gravity to water as 8 to 9. But in as 
much as air can not be totally exhaufted by any pneumatic engine, our of 

any 
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any fpace ; ice may be formed in vacuo according to the philofophy juft 
laid down, yet that ice fhall differ in weight fpecificaily, from ice formed 
in the open air. 

It is very remarkable, that there is no intermediate degrees between 
water in its fluid ftate and ice ; that is, water is always equally fluid, 
and when it ceafes to be fo (which one certain degree of cold occafions) 
it becomes ice: Boiling water is not more fluid than the coldefl: water, 
immediately before it becomes ice. - 

The properties of earth fliall be next inquired into and demonftrated. 

Earth is that matter upon which we tread, but in as much as it is 
hardly poflible to take two Heps upon exactly the fame kind of earth 
(r J ; it muft not be defined by any qualities peculiar to any portion of 
earth, but by thofe which are common to all portions of it. 

Earth is hard, refilling touch and fire ; it is brittle and does not dif- 
folve in water, but fubfides in it, or contains it as a bafin. 

PROPOSITION. 11. 

Earth is hard, refilling touch and fire. 

DEMONST RATIO N. 

The idea of foft we are fenfible of, when we feel water ; for its parts* 
eafily yield to a preffure, and flip away from the prefling body ; but 
earth yields with more difficulty, and if the preflure be forcible, occa- 
fions pain or damage: And whereas water goes off in vapours excited 
by the force of fire ; earth keeps its flation, and although it may feem to 
fuffer a change upon account of other elements mixt with it, yet the ele- 
mental earth fuffers none. For earth burnt to a brick, is fill earth with 
a diminution of water which it once had united to it, and an addition 
of fire. 

« / 

PROPOSITION 12. 

Earth is brittle and does not diflolve in water, but fubfides in if, or 
contains it as a bafin. 

This 
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This is generally true of vifible common earth of the globe, and 
ftriCtly true of the virgin earth, which chemifts by fire feparate from 
the other elements, of which they make their beft veflels for containing 
matter, on which they -try experiments in intenfe fires. But our pur- 
pofe being rather to fpeak of the elements in ; the grofs form, that is* 
in. the mixt form in which they are eonftantly to be found, as the functi- 
ons oX nature are exercifing in the globe ; in that fenfe-we fay alfo that 
earth is brittle, and does not diflolve in water, but.fubfides in it, or 
contains it as a bafin. 

The brittlcnefs or friability of earth, appears to any one who ufes the 
hand or hammer, and although after it is crumbled and thrown/into wa- 
ter, fome kinds of.it may feem to diflolve and fw.im in the fluid, it af- 
terwards fubfides ; except that .part of earth which makes part of the 
grofs element of water. For by the propofitions in the former leCture, 
every element contains in it fome parts of all the other elements. 

T hat, earth makes convenient bafins for water, appears from the view 
of fountains, lakes* rivers and .the fea; all which are fupported and 
bounded: by earth; which boundaries were they neceflarily liable to dif- 
folution by water .upon contaCt, would mix with it, and that which we 
now call a globe of earth, would become a globe of clammy fluid. 

The properties of fire fhall be enquired next “into- and demonffrated. 

Fire is the moft fubtile of. all the elements, it penetrates all bodies, 
feparating the parts of fome, and uniting the parts of others ; and actu- 
ally takes place in every body, and cxifts alfo in places almoft totally va- 
cuous of other matter. 

PROPOSITION 13. 

Fire' is the moft fubtle of all the elements and penetrates all bodies. 

DEMONSTRATION. 

If fire was not the moft fubtle of all elements, there might be found 
fome bodies too compaCf to admit it ; but none fuch can be found : The 
denfeft bodies admit it moft plentifully and retain it longeft, for the 
proportion of heat which bodies are capable of receiving is in propor- 
tion to their denfities. Iron is capable of .receiving a greater degree of 
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'heat than wood, and marble is more fufceptive of it than plaifter : Of 
woods the weightier are fufceptive of more heat than the lighter : Oak is 
fufceptive of more than fir deal But fome allowance is to be made for the 
tenacity of the parts whereby in fome inftances, the lighter body may 
be made the hotteft ; as oyl which is lighter than water, is fufceptive 
of more heat upon account of the .adliefion of the parts which hinders 
it to go off fo foon in vapour. Molten metals are capable of receiving 
a much greater degree of heat, except mercury which is an extraordina- 
ry metallic fluid, which a fmall degree of heat diflipates. Air is luf* 
ceptive of different degrees of heat, according to its different degrees 
of denflty; therefore it is hotter in its lowefl parts, near the furface of 
the earth where it is more denfe, and colder in its upper regions where 
it is rare : Hence it is, that fnow lies upon mountains, when it thaws 
in vallies ; hence it is alfo, that fnow, froft and hail, are generated in the- 
upper regions of the air (p). 

Water alfo is fufceptive of a greater degree of heat, at one time than 
■another- When the atmofphere is weighty and prefles mold upon water ; 
water is then capable of the greateff degree of heat, when the atmof- 
phere is light, water is fufceptive of a lefs degree : In any other refpect 
the heat of water, cannot be increafed beyond that which belongs to it 
in a hate of boiling which in the fame atmofphere is always the fame. 

The degrees of cold which bodies are fufceptive of is alfo in the 
fame proportion. Marble is fufceptive of more cold than w r ood, and 
metals are fufceptive of more cold than marble. 

Fire lies concealed in water and ice, tho’ feemingly contrary to its. 
nature ; by collifion it may not only be flruck out of flints, but alfo out 
of ice, and broken waves in a florin emit a confiderable quantity of it. 
The atmofphere abounds with fire, which the frequent phenomena of 
meteors and lightning fufliciently demonftrate. 

H PRO* 

(p) There are other c ire urn dances to be confidered in producing thefe effects. The 
-vallies are hotter than the tops of the mountains, for other reafons befides the greater deniitji 
of the air below ; the vallies have both the direct rays of the fun, and thofe alfo which ate 
reflected from the fides of the mountains, but the tops of the mountains have only diredf 
rays. This difference of heat is fo confiderable, that on fome mountains fnow lies perpe- 
tually ; and in travelling over the Alps, a man may be in cold, bafrennefs, and fnofr^ 
«ne part of the day j and in warmth, verdure and fertility another part of the feme day. 
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P RGP G SI T I O N 14.. 

Fire feparates die parts of fome bodies, and unites the parts of others. 

D E MON S TRAT 1 ON.. 

The common culinary experiments of boiling and baking fhew this;; 
For by one a. fl aid is agitated into vapours, by the other it is brought 
to a firmer confidence. Different degrees of fire have different effects* 
by one degree, plants fhall burn and partly go off in fmoke and vapour, 
and the remainder in the form of allies, lhall.be difperft by a fmall wind 
or walht into the earth by rain; by a greater degree of fire thofe allies 
fhall become a glafs, . incapable of difperlion by wind, or of diffolution 
by water. Hay fet on fire commonly vanilhes partly in air, partly be-r 
comes allies . But a great quantity of it taking fire fome years pah, at 
the barracs of Dublin, the intenfenefs of the fire vitrified tlie allies. Kelp 
which is fo much ufed in the manufacture of hard foap, linen, and 
glafs, is no more than the falts. of a plant common upon die fea 
fhores. The plant by fire is firil reduced to the Hate of a boiling clam- 
my fluid, by continuance of fire it becomes hard cakes called kelp, this 
by a mixture with land in a more intenfe fire, .afterwards becomes glafs. 
So then one degree of fire preferves the plant in the form of a plant; 
another degree changes that form into that of a clammy fluid, and pre-r 
ferves it in it ; another degree changes that form, into that of hard cakes 
or rather Hones, which mult have a certain degree to preferve them in that 
form; another degree changes that form into that of glafs, which alfo 
mull have a certain degree to preferve it in that form. For lince by the 
former propofition, fire is in. all bodies, and it muft be in all Hates and 
forms of any body; by this infiance it appears, plainly to be a principle 
of" union and difunion, according to different degrees of it. 

Other plain infiances of thefc properties may be given. 

One degree of fire keeps water fluid, a lefs degree buffers it to Be- 
come ice, and a greater degree than the former difperfes it. in vapour. 

Lightning which is an extreme fubtle fire, has prodigious effects in 
ihe diffolution of bodies.. It can inftantaneoully melt the bones of a hu- 
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man body, and not deform the flefli, it can melt a fword and not da- 
mage the fcabbard. An extraordinary inftance happened in this king- 
dom, in the year 1 707 ( q ), and a later inftance in the county of 
Tir-Owen, in 1749. A ball of fire defcended into the kitchen of a 
gentleman’s houle by the chimney, and rolling on the floor divided into 
two parts : One part being felf extinguilht became water, the other 
darted through the cieling, where l'ome of the family were fitting, 
and the ladies at work, particularly a mother and a daughter, both 
holding fciflars, juft in the a 61 of delivery of them from one to another ; 
the daughter was killed, and part of the fcilfars melted ; the reft of the 
company efcapcd. 

The other ftory being related in the philofophic tranfadbions, I refer 
you to it ; only remarking that the lightning penetrated through the roof 
of the houfe, the floor, and three hundred and fifty folds of linen, 
making a hole of a fquare form, broke, killed, and fcattered many things, 

PROPOSITION 15. 

Fire not only takes place in every body, but exifts alfo in places almoft: 
totally vacuous of other matter. 

DEMONSTRATION. 

T wo flicks rubbed on each other with a ftrong preflure for fome time, 
may be made to take fire and blaze, which often happens in the axle 
trees and naves of carriages. Iron by fridbion may be made red hot : A 
cannon bullet receives a confiderable degree of heat, when it pafles 
through the air ; and gunpowder has been fired at the bottom of the fea, 
in a machine contrived for the purpofe, into which neither water nor the 
external air could penetrate. And the INQUIRER remembers parti- 
cularly, when fome iron guns were landed feme years paft on the cuftoni 
houfe wharf, in Dublin, which had been part of a wreck of one of the 
Spanifh Armada, taken up by Divers lately upon the coaft of Scotland j 
that the metal was corroded much by ruft, but changed fo as to be capa- 
ble of being reduced to a black powder, like black lead crumbled, 

H 2 and 

A place called New Forge, oa the river Lagan. See Phil. Tranf, 
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and that,, merely byltf iking' it With a key; afmall quantity of this he 
carried home in a paper grafped in his hand, which grew fo hot during 
the walking the length of three ftreets, as almoft to become intolerable. 

The vacuum which is made in the top of a Barometer by well depu- 
rated quickfilver is more free from matter, than perhaps any that can be 
made by fuCtion in the air pump. For air being an exceeding claflic 
body, is almoft in the fmalleft portions of it capable of fuch expanfion,, 
that although by every fuCtion fome air is difeharged, what remains ex- 
pands itfelf and becomes thinner, and cannot be totally exhaufted : But 
the Barometer or tube of glafs. being filled with, well cleanfed mercury 
may be inverted, to let the mercury fubfide ; there is then as vacuous a 
fpace left above, as human art can make : Yet by the agitation of this 
mercury,- the end which was open being flopped, and the tube being 
often turned, fo as to make the mercury move from end to end, a light 
may be excited in the vacuous part of the tube. 

It is probable that fire is extended all over fpace; although it is dis- 
cernible by its effects only in fome parts. When the rays of the fun 
are collected by a mirror Qr burning glafs, and thrown into a focus, 
the heat of that point is prodigious, which fuddenly melts or confumes 
bodies ; yet if paper be held between the glafs and the fun, that fire in- 
ftantly vanifhes ; but whither? Not out of nature, for the rays of the 
fun are real matter, and can not be annihilated without a miracle : They 
are therefore ftill exifting, tho’ all fenfible effeCt has ceafcd. Hence 
we fhould infer, that it is equally pofiible for fire to exift unperceived 
by us in any other points of fpace. 

The late experiments of electricity, feem to prove an univerfal fiery 
aether ? and although the exertion of the influence of this aether upon 
grofs matter are not at all, or very imperfectly known, yet the extent 
of its influence being unlimited, proves the aethercal fire itfelf to be fo 
(rj. Perhaps future diligence and nicety ol obfervation, may bring 
many fecretsto light, of this kind, and open fome pages more of the 
volume of nature, to thofe who are dilpofed to t read it. For this ftudy 
can never be exhaufted j to him who has travelled fartheft in it, there 

ftill 

(r) Concerning the Analogical application of this to Theology. See the Analogy of 
Divine Wifdom, in the Material, Senfitive, Moral, Civil, and Spiritual fyftem of things, 
published lalt year, by the Author of this book* 
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ftill appear large fields quite uncultivated, too much for human abilities, 
or human life,., tho’’ it was protrafted to any antediluvian length. But 
fo is every thing about which human . nature is concerned, • or indeed 
ought to be concerned.. Human appetites- of all kinds are unlimited, 
when unreftrained by reafon': whether they regard knowledge, or riches,- 
or power, or life. Yet a. purfuit of thefe things (never to be obtained 
fo as to fatisfy the greedinefs of defire) is praife worthy, and the duty 
of every man, , fo far as to give the human mind employment, and to- 
keep human nature active.- 

To the properties peculiar to the elements demonftrated in this 
lecture fliall be annext two properties of matter in general. 

PROPOSITION 16. 

All matter is in abfolute motion^ 

This globe of earth in turning upon its axis, moves every part of its 
matter with great rapidity, and thole upon its furface are moved at the 
rate of one thoufand miles an hour, or more than fifteen miles a minute ; 
but as it moves round the fun in an elliptical orbit, differing very little 
from that of a circle,* whofe diameter is one hundred and fixty millions 
of miles, it muff move at a more rapid rate, than that of one million of 
miles a day. And feeing that every planet moves round the fun, in a 
lefs or a greater orbit, and in a lefs or greater time, and confequent- 
ly with a lefs or greater motion; and every fun revolves upon its own 
axis, every particle of matter muft be in real abfolute motion. Not- 
withstanding this the relative flotation of many bodies, continuing for 
many ages the fame, -. may haftily incline- fome perfons to think that 
abundance of the matter, at lcait of this our globe, is at reft ; but a 
demonltration of what has been juft aderted, for - which we refer to aftro- 
nomy, is a demonltration of this univerfal circumltance of matter: By 
this is not meant, that motion is of the nature of matter, or infeparable 
from it: For matter is indifferent to motion or reft; and arit can not 
move itfelf, fo neither can it ftop itfelf, being by nature inert, that is, 
incapable of action,., which muft always arife from intelligence. We 

mean 
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mean in this proportion only, to demonffrate one circumftance of the 
hate of things, to wit, that all matter is in real abfolute motion. 

But the propofition principally means the matter of this globe. Now 
this globe has not only a rotation upon its axis, and a rapid annual moti- 
on in its orbit as defcribed, but all the parts of it within themfelves, have 
an infinite variety of inteftine motions : Like a fhip under fail, impelled 
by the wind at the rate of three or four leagues an hour, whilft within 
an inconceivable number of motions may be performed'; fome confpir- 
ing with the motion of the fhip, fome feemingly diredtly contrary .to it, 
others in various degrees of obliquity. Moll of the matter of this globe, 

perhaps all, has an inteftine motion, whereby fome particular private 
phenomena ate produced or prcferved, befides the general motions be- 
longing to each mafs. The air is in a perpetual ofcillatory motion, be- 
ing fubjcct to momentary changes of influence from the fun ; fire or tether 
feems to have fo much motion as to be the inftrument of motion to every 
thing material : Water, whether in the -form of fprings, vapour, rain, 
rivers, lakes. or feas, is ever moving ; and even when in a.fedcntary ftate, 
according to the vulgar manner of exprefling things, it has the motion 
of corruption, and as it were, quickens witli animal life, and thereby 
acquires a new kind of loco-motive power within itfclf. And as a 
great partof the matter of this globe, belongs either to animals or vege- 
tables, all fuch matter muff be in motion, for growth implies the mo- 
tion of blood or fap. The great Mr. Boyle has obferved with ex- 
traordinary nicety, that the fpots in precious Hones have ‘changed their 
places, and performed as it were periodical revolutions, and the natural 
ffains of .marbje have been obferved by many to have changed. For 
earth can not be a fluggifh motionlefs element, when the other elements 
with which it muff hold perpetual commerce;, are employed in functions, 
which require motion. All matter therefore is in abfolute motion fsj 
Q^E. D. PRO- 

fs J Notwithftanding this, the propriety of {peaking of fome particles of matter, as being 
at reft muft be allowed : For if men in a fhip which is under fail, lining round a table may 
b,e faid to be at reft, in refpeit to the offices of working the veffel, although they move 
■with the fhip, and the blood and all the paits of their bodies move within themfelves, 
fo in many rc ip efts we may fpeak properly of matter, as being at reft. Sir Ifaac Newton 
is obliged - to life the terms the force of bodies, although he informs the reader that bodies 
have n.pt force, being only capable of receiving impreliions, and yielding to force which in- 
telligent movers give. 
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PROPOSITION 17. 

All matter is extremely porous, that is, every mafs of matter contains 
within its fur face, : more fpace that is void of matter, than that is filled 
with it.. 

DEMONSTRATION. 

The’ gravity of all matter being fuppofed as a property not needing ' 
proof at this time; it is plain, that the weight of all bodies muft be ia 
proportion to the quantity of matter contained in equal fpaces ; and the 
more matter in any fpace, the greater is the weight- of that mafs : And 
fo in the converfe, the greater the weight of any body, compared with 
another of the fame dimenfions, the greater quantity of; matter it con- 
tains : fo then all lightnefs is no other than vacuous fpace, within the 
furface of matter, and weight is no more than matter occupying fpace 
in a more or lcfs compact congeries. Now gold of all kinds of mat- 
ter being the heavieft in fpecie, muft alfo contain more matter within 
the fame limits of fpace compared with other bodies. Yet gold (t) is 

found 

(t) ‘ Sir Ifaac Newton (hews, that bodies are much m6re rare and porous, than is com- 

* monly believed : Water, e. gr. is nineteen times lighter, and confequently rarer than 
‘ gold ; and gold itfelf is fo rare, as very readily and without the lead oppofition, to tranf- 

* mit magnetic effluvia, and eafily to admit quickfilver into its pores, and to let water paft 
4 through it. For a concave fphere of gold hath, when filled with water, and foldered 
4 up, upon prefflng with a great force, let the water fqueeze through it, and ftand all 
4 over its outfide, in multitudes of fmall drops like dew, without burfting or cracking the 
4 ‘gold : Whence it may be concluded, that gold has more pores than folid parts ; and by 
4 confequence that water hath above forty times more pores than parts. Dictionary by 
Chambers, in the word PORE. 

If water cannot be made to pafs any where by artificial force, when gravity or attraction 
akne would not be fufficient for the purpofe, the foregoing experiment is liable to ex- 
ception, and it may be faid that the water paded through cracks or fifTures of the metaf. 
But not to dwell upon thefe circumftances, let the truth of what is afierted in the propofi- 
tion be determined, by the ingenious John Keil, LeCt. 5. Theor. 2. 

6 That all bodies are very porous, that is, contain but a very fmall quantity of matter, in 
6 rcfpeCt to their bulk, is muft certain from the properties of diaphanous bodies ;for the rays 
6 of the light within, glafs or water, are inf u fed in right lines as well as in air* whatever 

• fide 
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found by naturalifts to have abundantly more vacuous fpace in it, than 
folid matter ; and confequently all other kinds of matter, fpecifically 
lighter, have a fortiori more vacuous fpace than gold.; but vacuity of 
fpace is what wc call pore. Therefore matter of all kinds is ex- 
tremely porous. E. D. 

* fide of the diaphanous body is expofed to the light: And therefore from any the leaf!: 
c aflignable part of the diaphanous body, to any other part of it, there is always extended 
6 in thefe bodies, a reftilinear pore; through which the light may pafs ; and this can not 
4 be, unlefs the matter of the. diaphanous body obtains but a very little proportion to its 
4 bulk ; and perhaps the quantity of matter in glafs, has not a greater proportion to its mag- 

* nitude than a grain of fand, to the whole bulk of the globe of the earth : But that this is 
-* not impofiible, we have (hewn above. Whence fince gold is not eight times denfer than 
■* .glafe, its matter alfo to its proper bulk, hears but a very imall proportion. 
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ADVERTISEMENT. 



C ONFIDENCE In a writer is always difagreeable to a reader : 
Becaufe readers may have as good an opinion of their judg- 
ments as the writer has of his, and would rather feem to teach 
themfelves, than be taught by any one. The Inquirer therefore is quite 
averfe front giving any opinion in his book with a confident af- 
furance of its truth ; he only defires to fiiew upon what principles of 
reafoning he founds his judgment, which he has in great meafure done 
in the foregoing Lectures, and if the fame degree of evidence appears 
to others, when thefe principles come to be applied to the phenomena 
treated in the following Lecture, the confequence will be the fame 
opinion. But whether his reafoning be upon true principles or not, 
or whether the application of them to the phenomena be juft or not, 
the phenomena themfelves, of which the catalogue follows, as neceffary 
to be perufed before reafoning can be founded upon them, is a valuable 
difcovery ; and the credit of this, it is hoped, the reader will not refufe 
him. Honefly is what fliould always belong to human nature, becaufe 
every man can give this to himfelf : Ingenuity is a divine gift, mid is not 
the talent of many. As a natural hiltorian therefore, he hopes, to have 
credit with thofe, whofe dillance from hence will not allow an ocular 
view of the fpecimens. For the annext catalogue is intended for the ufe 
of foreigners ; by foreigners are to be underitood, all thofe, who are 
out of the reach of an ocular infpedtion, wherefoever they fhall be de- 
pofited : And that, it is hoped, will be in the Chartered Society of 
fome ffate in Europe, who will give a reafonable price for them. At 
prefent they are depofited in the mufaeum of the Rev. Dr. Richard 
Pococke, Archdeacon of Dublin, and fellow of the royal Society; whofe 

I 2 colledtion. 
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ADVERTISEMENT. 

collection, relating to many branches of knowledge, from Syria, Egypt, 
and the Archipelago, whither he travelled; as well as in the ifland 
where he lives, would give fome honour to our country, if the world 
was made acquainted with it. The Inquirer wifhes, that this gentle- 
man would purfue his laudable defign, and that others being hereby ap- 
prized of it may contribute to it. As many fpecimens as could be fpared, 
without incroaching upon the foundation of this book, are given to 
inlarge that worthy gentleman’s collection. 

There are above one hundred fpecimens more, which are extremely 
well worth viewing, yet are omitted in the printed defcriptions ; left the 
reader ftiould think himfelf too long detained, from the principal mat- 
ter of this book, to which this, and the preceding leCtures are only pre- 
paratory; and therefore only fome defcriptions taken here and there 
from the different claftes, as moft neceftary to the main defign, are exhibit- 
ed to the perufal of the reader. In as much as the place has been already 
mentioned, where the whole collection is depofited, till fome eminent 
purchafer fhall lodge them in fome neceffary repofitory of more perma- 
nence, than private property can be fuppofed to be, the curious may 
have recourfe to them for ocular, and more general proofs of what has, 
and fhall be faid of them. 
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LECTURE II 



AAAE ctWiMf MOLES SAXO-LIGNEA, plate 3. page 46. 

T HIS wonderful faxo- ligneous mafs, is extremely hard on the out- 
fid e, emitting fire upon collifion with heel in great plenty : Yet 
has it wood, which is very foft, internally. C, D are two furfaces of 
a fragment of it, broken with a good deal of labour, from the part where 
there is now a cavity in a* ; this fragment has wood in it, in the line 
be: and is a ftrong prefumptive evidence, that more wood lies con- 
cealed within the fione. A good deal was picked out of that cavity 
by the curious, who firft faw this fpecimen. The weight of the ftone, 
before the finall fragment was feparated from it, was feven hundred 
pounds, being weighed at the public crane of a market town. 

The colour of this fione in the furface is white fiained with yellow, 
this being owing to a bed of yellow gravel, in which it was found, and 
part of which is to be feen prelfed into the little crevices. For the true 
external colour is white, like that of a firm kind of chalk ; but the mat- 
ter which affords this colour is very thin, not exceeding that of an En- 
glifli filver penny, and capable of being altered by rain ; for when it is 
wet, the fione in fome parts appears of a blue colour. The internal 
part of the fione is a dark grey, that is, any part which is expofed to 
view, by the breaking, which likewife would appear blue, was it 
brought to as fmooth a polifh, as fome parts of the external furface. 
It was found two miles from the lake, on the fide of the river Cam- 
lin ( v ), above the furface of the water, which at that time was very 

low, 

(vj See the frontifpiece of this book. * A and B are two faces of the fame mafs.. 
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low, about three feet, it being a perpendicular bank of gravel, with a 
finall mixture of yellow clay, and under another perpendicular bank of 
the fame kind of gravel, about fix feet high. The perpendicular parts 
of thefe banks, were barren gravel as if newly broken, yet above was 
good grazing ground, and below was a skin of grafs incompafling the 
{lone, which lay almoft totally immerfed in the bed, in the pofture in 
which the humps of anciently decayed trees commonly appear. Al- 
though it has the evident appearance of a hump of a large tree, includ- 
ing part which fhould be under ground, yet is there no appearance of 
roots extending from it, nor did the bed afford any evident indication, 
of there ever having been any more of the tree, to which it belonged, 
in that place. Therefore this was not its native bed ; for otherwife 
there would have been at leah, fome vehigia of the roots either in the 
form of wood, found or rotten, or of wood metamorphofed into hone, 
as this mals for the moh part is. Its white furface is an indication of 
its having been long expofed to the fun or open air j becaufe all the 
fpecimens hereafter defcribed as found above ground, are of that co- 
lour, and thole found under ground, are black. It may be proper to 
inquire how this mafs was brought hither. It is well known that rivers 
fubjeftto floods, or more properly montaneous torrents frequently roll 
large mafles of matter along with them : if it be clay torn from its hra- 
tum , it breaks it by frequency of collifion in its motion, and dropping 
here and there tl>e weightieh of its conhituent parts, forms bottoms of 
gravel in the channels of rivers, but the lighter parts being longer born 
up are carried further, and make fhores of fand to lakes, and to har- 
bours of the fea : Where the water fpreading themfelves, lofe their force, 
and the fand fubfides and forms BARS, always more or iefs incom- 
modious for {hipping. The earthy parts being capable of more com- 
minution than fand, are alfo capable of longer fufpenfion -f* ; and either 
fubfi.de later, and are perhaps foon difturbed again, or are carried 
into the fea, and by a diffufion with that immenfe mafs of water 
make part of its nature ; are born up into the air in vapour, and re- 

ffored again to the earth, in rains, dews &c.- For all thefe have 

earth in them. But large mafles of matter, fueh as this fpecimen, not 
capable of eafy comminution, are, when violently torn from a native bed, 
foon interrupted by obftacles, fuch as rocks, trees &c. and being rolled 

on 

f See propolitions demonftrated in the firft lefture. 
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on the uneven bottom, upon account of the weight ; many angular parts 
and prominences fuch as roots, mud be broken off. 

The native bed therefore of this faxo-ligneous mafs, is not far from 
the place where it was found, and fearch might be made for it very near, 
if the proximity of a fall in the river, which is marked in the map 
(xj, and reprefented in the frontifpiece of this book, did not (hew 
the poffibility of its being eafily rolled down that fpace, which be- 
ing a gradual declivity of considerable length, aided the force of the 
flood. 

A Clergyman, fince dead, whofe flat ion being in this neigbourhood, 
gave him frequent opportunities of wading in this river, for he was fond 
of filhing, informed the Inquirer, that he often flood upon an extraor* 
dinary mafs of matter, in a particular part of that river, which he 
ufed often to admire, but being more of the rural fportfman, than the 
philofopher, he did not examine into it. Being removed thence forty 
miles, when he related this, he promifed to fhew the place, whenever 
he went into that country : Death preventing this, deprives the Inquirer 
of the ability of information in that particular, for his own fearches 
did not fucceed. 

Let it fuffice to fay, that fearch muft be made, according to the courfe 
of the river, at greater diflances from the lake, and that the lake never 
had any inflrumentality in the production of this rare phenomenon : 
Becaufe its water at the liigheft never reached this place where this 
fpecimen was found. 

A latin infcription is cut on this Hone with two defigns, as well to per- 
petuate the knowledge of the difcovery, with regard to time, place and 
other circumftances, as to difcover the true qualities of the matter. The 
workman informed him, that he never cut a flone which was fo inju- 
rious to tools before : For although he had cut flones that were harder, 
yet none of them took off the edge of fteel fo foon ; and almoft at 
every flroke he could fhew to the naked eye, the gliflening particles 
of fteel upon the flone, as well as the injury done to the inflrument : This 
was in the rough work neceflary to prepare the fhield for the infcrip- 
tion ; in half an hours time he fpoiled ten tools, which were rendered ufe- 

lefs 

M See Plate prefixt to the following Le flare. Numb, x . at 1 ; alfo the Frontifpiece. 
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lefs without fharpening, and was forced to get another' fet. When the 
letters were cutting, he obferved little lines of eryftalline matter, fcarce 
perceivable to the naked eye, which were fo extremely hard, as to oc- 
cafion gaps in the heel : And in many places, he faid, he found it very 
brittle, in reducing the part defigned for an infeription into the form of a 
Shield; for it often fplit into little chips like wood. This was not an 
artifice to inhance the price of the work, becaufe an agreement -was 
made before hand for the execution. 

C and D are two reprefentations of the fragment, broken from the 
top of the large mafs, at a. And bccaufe this fragment has wood in it 
in the line bc y the large mafs in. all probability, contains internally a 
good deal of it : For there may now in the fame place be picked out 
with the point of a knife fome wood, although in two years time Since 
the finding the fpecimcn, this has been often done to fatisfy the curious;. 

Number II.. INGENS LIGNO-S AXEA MOLES, plate 4.. 



mifta duorum. 



Corpora junguntur, — * 

.Neutr unique et utrumque videntuf. 



This mafs of wood and ftone continuous is as much as two able mar 
can lift in a frame, whofe joints are ftrengthned with iron. For being 
carried above fixty miles by land from the lake to the capital of the king- 
dom, and being the reverie of the former ftone ; wood on the outfide, 
and ftone within (intra quoque vifeera faxum eft) it was neeeflary to 
frame it, that it might be fixed in fo fteady a manner, as not to lofe by 
friction the tender part of its fubftance, which lay on the outfide : Yet 
fome did fall off, and the hafty curiofity of many gentlemen, laying hold 
of the ligneous part uncautioufly, occasioned much more to fall off; in 
fo much, that whereas the wood lay on every part of this large Speci- 
men, at leaft one foot thick, except at the ends, where it was broken 
in the raifing from a Similar mafs, to which it was continuous ; it is 
now only two inches thick in any part, and perhaps, in a little time may 
be much lefs, as the curiofity of many perfons remains to be Satisfied, 

who 
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who are defirous to have ocular proof of thefe phenomena; and will 
not be fatisfied with merely feeing, but will handle and break it. 

A 1. A 2. are two faces of the fame mafs, ad is wood adhering to 
hone, and of a dark brown colour, c is alfo wood ; all the reft of the 
mafs is very firm ftone, b and e being the irregular end of different 
colours, which difference is not fo much the nature of the ftone, as the 
accretion of dirt in the carriage : from b to f, where wood lay very 
thick, when the fpecimen was found, there are only thin filaments here 
and there adhering. The furface of A 2. is for the moft part wood, 
g is the appearance of the ftony part in the lower end. 



Number III. INGENS LIGNO-SAXEA MOLES. 

This ftone is as much as a ftrong man can carry, and is fo like the 
former, as to need no further defcription ; being clafted here merely 
upon account of the place where it was found, about ten miles diftance 
from the former, and in a river about two miles from the lake. The 
river is that in the maps which palling through the town of Antrim, 
there enters the lake. When this fpecimen was found, the quantity of 
its w r ood, exceeded that of the ftone. 

: .• '* ; '■ 7 ; ’ T ■ r f; ' ) ' .V • ' . . t ' '• 1 

Number IV, V. DUJE INGENTES LIGNO-S AXEJE 

MOLES. 

Thefe two fpecimens are clafted together, becaufe they were one folid 
mafs, defignedly fplit with a fledge, in order to difcover the inward 
texture, which is a mixture of very hard ftone and wood, together 
with fome of a brittle nature, fome more firm, and more approach- 
ing to the nature of ftone : The external furfaccs differ very little from 
the external appearance of the two former fpecimens ; the ftony parts 
of thefe four laft fpecimens, are black. It fhould be remarked that 
this folid mafs, bore above forty ftrokes of a fledge of i 6 lb. weight 
before it was Ip lit. 



K 
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Number VI. 

A fragment of a very large mafs, being as much as one horfe could 
draw, moft of it wood, which breaking in the carriage, no more of it 
is referved for this collection, than about ^olb. which being heavier than 
weighty wood of the fame fi-ze, denotes that there is ftony matter within, 
of which there is one part plainly difeerned, being continued to the fur- 
face, appearing very hard and fonorous upon the ftroke of a hammer. 

Number VII. 

' *T ' P *! t ‘1 " ' r ' !•*' / : " ' 

/ _ 

This hone is near twenty inches long, and five broad ; one fide Is 
ground to a flat furface, is a firm black ftone, and gives a knife a good 
edge; the other fide is wood, and may be cut with that knife in feve- 
jal places, without fpoiling the edge. N. B. There was a great quan- 
tity of wood, which was broke off in the grinding. 

Number XX. LAPIS HOMOGENEUS. 

This ftone is a fragment of a ' much larger ftone, altogether of one 
kind, hard and emitting fire plentifully even upon the friction of ano- 
ther ftone ; fomettmes water has been poured upon it, and in draw- 
ing another ftone of the fame kind upon the furface with a quick mo- 
tion, almoft a line of fire has been made, the fparks came forth in fuch 
plenty. It is ground to four furfaces, which are good for whetting 
knives, but not equally excellent. Although it be altogether ftone, yet 
has it ftill the vifible appearance of wood. The bending of the fibres 
often feen in the grain of timber, being very difcernible in it, as well as 
the rings of annual growrh in the end. It is a mixture of the black and 
white, kind of ftone, the white being worn away in feveral places, by 
grinding the furface. It weighs about 1 2lb. 

Number XXI. A. 

Another of the whetftone kind about five pound weight, having on- 
ly one furface ground for that purpofe . The circumftance moft remark- 
able in this fpecimen is, that there appears one large ftraight fiflure, 

running 
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running the whole length, which is fix inches, and the breadth, which is 
four, filled up with a lapidefcent matter, which like glue feems to cement 
two Hones, rather than to carry on the. continuity of the parts of one: And 
at each end there appears, befides this fiflure which extends the whole 
length and breadth, other irregular fifliires, three at one end, two at 
the other, filled up in the fame manner ; as if a piece of wood was by 
fome violent force fqueezed, fo as to cleave in feveral places, and was 
by an influx of lapidefcent matter, not only converted into flone, but 
had all the cavities filled with it. When clean grained timber is vio- 
lently fqueezed at the ends, or fides, .efpecially when lying in heaps 
in the natural form of a tree which is round, it is very capable of clcav-. 
ing: For there are infterftices, into which the unpreft parts may recede, 
till the whole mafs becomes clofe. 

Number XXI. B. 

This fpecimcn is grouud into a whetflone form, and has not only the 
white light gritty flone externally, and the black flone internally • but. 
feveral flreaks of iron ore, palling quite through it lengthways : On 
one furface are two of thefe, which are the moll confpicuous, one is 
flraight, the other a little curve On the oppofitc furface, they both 
are curve. This heterogene matter was collected here upon cleaving 
the wood as above deferibed. 

Number XXII. XXIII. LAPIDES HOMOGENEI. 

Two whetftones of the white kind ; poffibly within there may be fome 
part black, but, although they be pretty deeply ground, nothing black 
appears except a little flreak in one of them. 

Number XXIV, XXV. 

Two fragments of one long whetflone of the white kind, which 
was two feet long, two inches broad, and half an inch thick, being 
broken into feveral pieces in the carriage : The internal texture is expofed 
to view, which is white like the furface, with a fmall flreak of the 
black flone in each -. Some parts rubbed in the -carriage- whiten the hand 
like chalk. 
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Number XXVI. 

This is a whetftonc, which as Mr. Anthony Shane apothecary* who- 
was born very near the lake, and is now alive, relates, he made by put- 
ting a piece of holly in the water of the lake near his father’s houfe* and 
fixing it, fo as to withftand the motion of the water, and marking the place 
fo as to diftinguilh it, he went to Scotland to purfue his ftudies, and 
feven years after* took up a (tone inftead of holly* the metamorphofis 
having been made in that time. This account he gave under his hand 
writing. The fhore thereabouts is altogether loofe land* and two rivers: 
difcharge themfelves into the lake very near that place. 

Number XXVII. 

This is not ground into a whetftone, not being of' a proper fhape j 
but it is claffed here, upon account of the evident tearing of the ligneous 
fibres tranfverfly, and very irregularly, before the metamorphofis into* 
ftone, which it now is become almoft intirely. For when timber falls 
promifcuoufly in a heap, fome pieces will lie parallel, and fome tranf- 
verfe, and fome almoft upright* and in all manner of directions. 

Number XXVIII. A. B. 

Two fragments of one mafs, in which the cryftalline matter appears 
in different forms. In A* in many fmall fiilures* according to the fibrous 
directions of the wood now become ftone* but in one part* where 
they are broken tranfverfly, it appears inter mixt with black, fo as to 
exhibit a grey colour. N. B. This cryftalline appearance is never ob- 
ferved difperfed through the woody part of the. maflcs, although a fmall 
flice of wood has been obferved incompaffed with a clufter of cryftals, 
lying upon the inner furface. of a cleft of a large mafs f a). 

Number 



faj This leads to a proof, that the matter of thefe ftones is for the moft part cryftak 
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Number XL.. 

T * 

This is a fpecimen of wood alone, which tho’ found in the bed of 
mixt matter, hereafter defcribed in the hiftorical ledture, has undergone 
no change in refpedt to petrification. It is what workmen call burry,, 
or crofs grained, yet it admits a plain, and is- thereby reduced to a fmooth- 
nefs ; there is another mafs of fimilar matter in the fame clafs,. being 
altogether wood, and cleaves eafily according to a ftraight grain ; both 
thefe caufe a pleafant fmell in. burning.. 

Number LI. 

Shews the cryflalline matter, concreted with a mafs of fmall cryftals,, 
at the infide of a mafs of mixt matter, wood and ftone. (bj A is the 
external furface, being firm hone, B is part of the interior mafs, being 
almoft an equal mixture of wood and hone, of a dark brown colour, 
inclining to black, like many others of the fame kind ; the part C is 
entirely a duller of fmall tranfparent coloured cryftals.. 

Number LH. 

This is a curious congeries of mixt matter, extremely rough and ir- 
regular in the furface, having the white colour peculiar to hones long 
expofed on the fhore, but very much dirtied by a kind of froth; obferva- 
ble in fome, like barm in colour, which is dried upon the greateft part of 
the furface.. The mafs being broken, expofes to view die part A an 
extreme hard black ftone, with a few ftreaks of cryflalline matter ; as 
well as fome gliftening matter equally fcattered through the black: In the 
neighbourhood of it, is a cavity very irregular, being lined with a rough 
concretion of matter, partly fand and partly cryflalline matter, in tubercles,, 
wherein the cryflalline matter gliftens ; in the midft running the length 
of the cavity, is a thin prominent flice of mixt matter, the external part 
of which is fand concreted into fmall tubercles, and the internal part 

is 

(b) A and B are written on paper and palled on the fpecimen,. as well as other letters 
ufed in thefe deferiptions.- 
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is a line of ftiining cryftalline matter half way the length, which divid- 
ing, exhibits to view, two oppofite rows of very fmail cryftals : So that 
where a crack in the original wood was very fmail, the cryftalline 
matter appears like a white line ; where it is larger, it has fpace to form 
cryftals of a regular figure ; as appears more evidently at B. At C in 
in the cryftalline matter may be feen palling tranfverfly, or crofs the fibres. 
•N. B. Thefe rough concretions are never found,- except in ftones that 
.appear to have been long expofed to the water, and turned out of their 
native bed. For the fpecimens found deep under ground, although 
they afford beautiful congeries of cryftals, have not any of thefe rough 
concretions. The rough part in the neighbourhood of A above de- 
fcribed, had a free communication with the water when it was found. 

Number LIII. 

A fmail fpecimen Ihewing the cryftalline matter running tranfverfly, 
alfo a cavity with regular formed cryftals. 

' ' ■ t ' - Number C. 

. • ‘ ' - • b ' .• v 

A ftone burnt in a culinary fire, which at firft emitted a faint flame, 
but although frequently burnt afterwards, emitted no more flame, but 
grew red hot, and when cooled had always the fame vifible appearance, 

• which it has now, being white in the furface, and black inwardly, 
intirely xefembling charcoal. N. B. upon breaking this ftone, fo as to 
expofe the internal parts, to the immediate influence of the fire, the 
parts immediately expofed would become white, for this was tried in 
other inftances. 

Number Cl. A. B. 

The fpecimen A is burnt in a culinary fire, and fliews a near refem- 
blance to B, which was not burnt except by the folar heat upon the 
fhore ; in both thefe may be feen a rim of white matter, incompafling 
a feemingly black charcoal within. 



Number 
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Number CII. 

' ' 

A burnt fpecimen wherein fome cryftalline matter, ftill retains a 
gliftening appearance, tho’ not formed into cryftals,. but difperft irre- 
gularly through the black part of the mafs- 

* * & 0 

Number CIII. A. B. C. D. E. 

*» t r 

A mafs found upon the fhores, which by rolling as the water moved 
It, is worn into a form foniething orbicular. Its furface is white, and 
where a crack,, almoft invrfiblej allowed molt free accefs to air and folar 
influence, the oppofite fides are white, as appears by breaking it in that 
part but the reft of that mafs internally is almoft black.- B is a fmall 
fpecimen exhibiting the fame appearances,, and alfo, the cryftalline mat- 
ter irregularly difperft and gliftening. C is a fpecimen wherein all thefe 
things are more difcernible ; and D is a fpecimen Angularly remarkable 
In this rcfpedt : It is a fmall fragment of a large mafs, which being 

placed in building as the upper corner ftone of a fmall country houfe near 
the lake, it is almoft intirely become white, having probably been ex- 
pofed to the weather in that fituation above thirty years. E is a fpeci- 
men which has been feveral times in a culinary fire, it has a good deal 
of iron ore, which being fcraped, where it appears in red Arise,, readily 
leaps to the magnet, 

N. B. Some of the fpecimens of w r ood petrifyed, fo as to be to- 
tally converted into ftone, were put into the fire,, and after becoming 
red hot, were taken Out and weighed in water, and weighed again 
after imbibing the fluid : from which it appeared, there were fome 
combuftible fibres of wood, which were confumed by the fire,, and thereby 
gave admifllon to the water, except in one fpecimen of the white kind, 
which being totally converted, fuffered no alteration ; for it is elfewhere 
remarked in thefe lectures, that the perfect ftones of this kind bear a 
■very intenfe heat without fufion or calcination. 
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Number CLI. 

Five fpecimens feemingly converted totally into ftone 

weighed after burning weighed after imbibing water. 
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A vitrified crucible and burnt hone, dcfcribed in the following 
experiments. 

Experiments made for the Rev. Mr. BART O N. 

I powdered finely two drachms weight of the ftony matter, and the 
fame weight of the woody matter ; and put each into two ounces of 

highly redtifyed fpirits of wine after they had macerated fora week, 

I found that the woody matter had afforded the fpirit a very ffrong 

tindture, of as high a colour as common tindture of myrrh, this 

tindture had a very aromatick fmell and tafte, and upon putting a little 
of it into a certain quantity of water, the water became of a milky co- 
lour, in this mixture I found the aromatick fmell and tafte, more 

manifeft than in the tincture alone. 

At the fame time, the ftony matter had fcarce changed the colour of 
the fpirits, nor could I perceive any difference in tafte, or fmell, be- 
tween that and plain fpirits : And upon putting the fame quantity of water 
as of the tindture in a vial ; 1 found that mixture did not differ in tafte, 
fmell or colour, from a mixture of common redtificd fpirits and water. 

I put the ftones you defired to have calcined into a crucible, and gave 
It the higheft heat that an air furnace would admit of, for the fpace of 
eight hours ; in which time part of the crucible, was vitrified, yet I 
could not perceive that the ftones had fuffered the leaft change. 

ROBERT DAVIES. 

* The world may expect ufeful operations in Ghirurgery, from the diligence and inge- 
nuity of this young man, whofe ftudies are in that art. 

f N. B, Thefe ftones were petrifications of the lake, which had been burnt before in 
a culinary fire feveral times, and are to he leen in the collection. 
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Number CLII. 



Friend Barto n, 

I Have carefully examined that curious production thou wait fo kind 
as to make me a prelent of, and here fend thee the refult : It is truly 
a piece of wood, converted into a bituminous or metallic matter, 
which if it had lain long enough in its natural bed, would in ail probabi- 
lity have loft all appearance of wood in the lurface, as it has entirely in 
the center, even as the matter of petrifications by degrees allumes the 
lhape of vegetables Ihells &c. But that a bituminous and metallic mat- 
ter ihould aCt thus, is in a great meafure new to me, and had I au- 
thority enough I would call it a Bituminification . 

It is, in the parts that are mod tranfmuted very Alining, glofiy and 
black, like a hardened, dry, pitchy matter ; emits a white flame, and 
makes an agreeable fire ; and two fcruples burnt, left nine grains of 
black allies, which by the tryal with the magnet, appear to be chiefly 
iron. 



Dublin 4 1750. 



J. RUTTY. 



This gentleman befides honefty and diligence, has many good qua- 
lities to recommend him, one efpecially, that of obliging the world 
with many ufeful works, yet induflrioully hiding from fame, which 
mull make him known, when his ingenious performance on mineral wa- 
ters of Ireland, Ihail come into the world. 

The fequel of experiments on the bituminification, for R. B. 

1 took a drachm and half of the wood which had Buffered but little 
■change from the laid matter, but was Rill chiefly woody : This was 

by burning, reduced to i 2 grains of afnes, which were but very little 
attracted by the magnet, in comparifon of the allies mentioned in 
my former experiment, by which it is evident that the aflfimption of the 
mineral matter into the pores of the wood is made gradually. 

Charles Smith* fhewed me from R. B. collections, a black (lone: Its 
infufion Ihews its vitriolic nature by finking of a deep purple with galls. 

L Number 



* This gentleman is an ufeful and pains taking Inquirer, into the Natural and Civil 
hiftory of his country, and has publilhed the hiftory of two counties Cork and Waterford. 
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Number CCL. 

A fragment of a mafs found on the fhore. 

This fpecimen fhews firft the different thicknefs of the external coat 
of white matter, being in one place lefs than a filver penny, and in 
another, more than double that of a crown piece. The motly appearance 
in one place to the depth of two inches, of black and white, andalfo the 
1 fining of many particles ofcryftalline matter, when viewed in fun- 
Jhine is worth notice. 

Number CCLI. 

This fpecimen fhews not only ftone internally but alfo internally in- 
termixt with fome fibrous parts of wood, which by rubbing with a moift 
finger, might be rolled into little cylinders. 

Number CCLII. 

This fpecimen fhews the external white colour, owing to the fun 
and air, together with the fame colour appearing under the exterior 
fleak, where there was a communication for the air : A at the infide 
fhews this : B being internally black, fhews that the continuity of mat- 
ter, excludes the air and prevents the ftone acquiring the white colour ; 
where there is only a contiguity it does acquire it, as in ACD which 
was all covered with an exterior fleak, but not in clofe contact. 

Number CCLIII. 

This fpecimen fhews that all parts of the wood, which feem to be ho- 
mogene and free from knots, do not equally admit petrification, there 
being firm ftone in the center, and parallel to that, matter partaking 
more of wood than ftone, and fo alternately to the furface. 



Number 
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Number CCIV. 

This fpccimcn fhews internally fuch a intermixture of ftony and lig- 
neous matter, that it may be doubtful which to call it ; becaufe to the fight 
it appears wood, and when applied to the flame of a candle it blazes a 
little; and after that being applied feveral times, it only grows red hot 
without any fenfible- wafte ; the thicknefs of the white fuperficial mat- 
ter alfo plainly appears, being lefs than that of a filver penny. 

Number CCLV. 

This fpecimen found upon the fihoic is a fragment of a ftone very hard 
and black, which was worn into an oval form nearly, by rolling along 
with the water : Upon breaking, it expofed to view, a clufter of fmall 
cryftals, and alfo two apartments of wood intermixt with cryftallinc 
matter, that fliines beautifully when viewed through a magnifying glafs. 

Number CCLVI. 

J.i 

A fpecimen of wood, wherein the. calcarious matter appears in final! 
lumps. 

Number CCLVII. 

This fpecimen fhews near A, a concretion of fand in a hollow part 
of the ftone, being a different phenomenon from the ftony matter of 
the reft of the mafs which arifes from another caufe. 

Number CCLVIII. 

This fpecimen fhews not only wood turned into ftone, and wood re- 
maining in part of the mafs unconverted, but alfo fome fibres of the 
wood, the remainder of more wood that was tom from it, which are 
quite of a different colour from the reft, being white ; whereas the firm 
wood is extremely brown, and the ftone is black. The difference of 
colour at firft occafioncd fome furprize, and raifed doubts about the 
nature of the wood, whether it be or not, what it is fuggefted to be. 

L 2 Number 
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Number CCK. 

A piece of cedar bought from a cabinet maker, in which there arc 
two different colours. One part is of the ufual brown colour of cedar 
inclining to red, the other continuous to the former, is white, not un- 
like ordinary fir deal : One part is as fragrant to the fmell as the former. 

Number CCLX. 

Is a fpecimcn of wood almoft totally turned into a vitriolic pyrites. 
It was part of a very large mafs of mixt matter ; part wood, part wood 
converted into ftone fome feet thick, and feveral feet below the furface 
of the earth, in a ftratum hereafter deferibed in the hiftorical lecture. 

It was difeovered when the fervant was putting fome of the foflil 
wood upon a chamber fire, in order to regale company with the plea- 
fantnefs of a fragrant fmell, for exciting which, this wood is remarkable, 
as well as for chearfiil and durable fire ; its extraordinary weight was Ef- 
ficient to occafion its being taken notice of, and upon examining it had 
the appearance of a lapidefeent charcoal : For- matter extremely like 
charcoal, could be pickt out of it, and the burning of that matter, was 
alfo like it. After it had lain by for fome time, a confiderable hoarinefs 
overfpread it, the matter which occafioncd k being tailed, was evident- 
ly vitriolic (c). Yet the mafs did not crumble, having Hill an inter* 
mixture of wood. 

Number 

( c ) Aldrovandi mufeum metallicum. 

In traitu Elbogano, ad oppidum, quod a planitie Falconum nomen habet inventse funt 
permagnas abietes lapldeae naturae una cum corticibus, in quorum rimis pyrites concreve- 
rant. Page 854. tabella VIII. monftrat duas icones, quarum prima refert arundinem, feu- 
fiufta ejufdem, feennda icon ofiendit caulem foeniculi in lapidem duratum ; foramen, 
nodos, venas, et nervos habet, qux omnia in vegetabili caule foeniculi obfervantur. Verum 
non debent aliqui haeiitare, an hie caulis revera fuerit converfus in lapidem, quoniamna- 
tura lapides etiam plantas et caules formare poteft, cum plantas, qua; vegetabilia funt 
perfectiora generare poflk. Quapropter, in hoc cafu, argumentum a majori ad minus 
probandum, et admittendum eft. 

Thefc quotations from Aldrovandus /hew, that his, copious collection of fpecimens of 
purifications, are inferior to the collection of which there is here a catalogue partly given. 
For many of thei'e petrifications, contain ftill the ligneous matter naturally continuous to 
the matter metamorphofed into ftone : which muft be more convincing to inquirers, than 

any. 
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- r ' r • 

Number CCLXI. 

B i B 2 B 3 in plate 4. p. 55. are three different reprefentations of the 
parts of the mafs, containing wood, hone and cryftal. B 1 . is the view 
of one fide and one end of the mafs; in which ab denotes a line of 
cryftal, cd a crack dividing a mafs of cryftal of the fhape cdef, in 
which from cd there are, as it were lines of cryftal parallel to h f on one 

fide 

any argument drawn a major! ad minus. Aldrovandus ufed that argument, it is likely, becaufe 
he never faw one fpecimen of wood and (tone naturally continuous. His ftyle in many cafes 
implies this, abieties lapideae naturae, and Tab. V. 861. refert expreflam imaginem cu- 
jufdam fruftri lapidei ponder ofi, quod fortaffis olim fuit lignum, and fuch like. The works 
of this pains taking writer, were not within the reach of the Author of thefe Lectures, till 
they were in the prefs ; at which time he could not fearch as diligently into Aldrovandus, as 
others may* But Aldrovandus’s accounts^are rendered more probable, by what has been re- 
lated here ; Yet perhaps two of the following may be liable to exception. 

Majori admiratione teneri debemus, dum res etiam tenellae, ut fruftus, et fungi lap!— 
defcant. Habuimus enim fungum lapideum abfque pediculo, ex Cairo allatum.— Nam 
in mari prope Cairum, multa lapidefcunt.. Muf. Met. 856. 

All the marine productions like mufhrooms,. of which the Author of thefe Leflures has 
feen many, and has had the property of fome, have the ftalk on the oppofite fide to that 
which is natural to the vegetable mufhrooms of the land* 

Tabella VIII. .eft. valde admiranda, quoniam repraefentat triplex lythoxylon, nempe 
fragmentum caftaneae, quercus etulmi in lapideam formam transformatum. 

Tab. XII. Habet delineatum arboris incognitae corticem pariter petrificatum, fuifte olim 
corticem arboris cognovimus, quoniam facile in particulas corticeas fcindebatur, quern ad- 
modum aliquando inarboribus obfervavimus, quarum cortices alium corticem internum am- 
ple&antmv , . . . . , ... 

I't will be hereafter obferved, that all the petrifications which make part of the fubjefl: 
matter of this book, there is not one fpecimen of bark petrified. 

The two following accounts alfo fhew, how doubtful he was, whether the fpectmens 
before him were real petrifications, or not. 

Tabella 9. Paleas oftendit petrificatas. Prima icon indicat ftipitem habitum exmon- 
tibus Vicentinis, nomine paleas petrificatae. Quandoquidem circa ilium montem, lacus 
confpicitur, cujus aqua res lapideas reddit : Nihilominus non videtur aliqua fpecies paleae, 
ob craflitiem ; cum noftras paleae non tarn craftae appareant. * Praeterea palea eft glabra, 
et laevis ; hie autem caul is eft fcaber, et inaequalis. Quamobrem, ut noftra fert opinio, 
hie caulis ad ftipitem lapideum vel ftelechitem reducendus effe videtur, Quamvis autem 
ftelechites ut plurimum cavus non fit, afferendum erit hoc fruftrum ftipitis, vel bacilli, hanc 
cavitatem accidentalem acquiliviffe. Aut etiam fieri potuit, ut hie ftipes a natura, abfque 
ulla tranfmutatione, genitus fuerir- 

Sub 
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fide of cd, and parallel to he on the other. B 2. reprefents the face 
of a fcetion of the mafs, in which db fhews the cryftalline matter pe- 
netrating into the mafs of the fame form as in B 1.— B 3. reprefents the 
face of the other fection, in which b e fhews the line of cryftal men- 
tioned, b a and de lines of cryftal running perpendicular to one line of di- 

vifion 

* - ' ' •' ~ ^ r •' •• i S ... :j 1 - 

Sub numero 2. 3. 4. Pale# genuine petrificatae defignantur: Gum ex magnitudine, 
coi tice, figura, et foramine tales efie colligendum fit. Haec enim omnia, has veras fuifie 
paleas demonftrant. Deinde dux fimul copulatae, et petrificatae confpiciuntur. Pariter 
alix majores,et aliae minores apparent. Tandem addamus quod nihil prohibere potefl , quin 
nut ura abfque petrifeatione , t alia gener are potuerit , 

Mithologica, ex Aldrovando, 

Neque fabulares hiftoriae ab hoc capite funt arcendae, quoniam et ipfae multa lapidefeentia 
memorant. Itaque ferpens ille, apud Homerum, port novem paflercs devoratos in lapi- 
dem muratus fuifie perhibetur, qui gloriam captse Trojae, nullo unquam tempore, peri- 
turam efie fignificabat. Infuper fabulatores Poetae monimentis etiam mandarunt, intuen- 
tes feutum Minervae effigiatum capite Gorgonis Medufie, illico lapideam naturam adipifei ; 
Idcirco Reufnerus quandoque hue refpiciens fic canebat. 

Dnm movet injuftum Phineus in Perfea bellum, 

Multaque fert hoftis vulnera, multa facit : 

Gorgone cum fociis vifa fiupet illico, tandem 
Hie lapis immotus fit rigidufque filex. 

4 Amplius poetae fabulantur Niobem filiam Tantali, fororem Pelopis, et uxorem Am* 
* phionis, ingenti dolore, ob interitum filiorum, agitatam, in faxum converfam fuifie : 
4 quandoquidem ipfi fingunt omnes illius Alias, et filios fagittis Apollinis, et Dianas fu** 
4 ifle peremptos. Thus much Aldrovandus fays of mythology. 

Noftri ca^alogi fpecimina primum fub diftin&ione Mythologica ad clafies reduCta fuit. 

Specimina ligni et lapidis continui titulum habuerunt (HERMAPHRODITUS). 

Specimina ligni in lapidem prorfus converli titulum habuerunt (CiENEUS), 

Specimina ligni neutiquam mutati titulum habuerunt (CLENIS), 

Specimina material ligneas lapideas et ferrugineae in eadem continue mafia titulum ha- 
buere (HEPHAISTOHERMAPHROD 1 TUS). 

Sed quoniam ingenium fabulis non rebus aptum iftius-modi nugae arguunt rejicere 
placuit. 

More regard (hall be paid to Aldrovandus his moral reflections, becaufe the fcripture$ 
have often alluded to (tones, to denote moral hardnefs or infenfibility of divine inftru&ions, 

MORALIA, 

Moralis doftrina etiam a lapidefeentibus documenta percipit. Namque velut plants 
in undis nonnullorum fluviorum merfae lapidefeunt : Ita nonnulli in fluraen criminis ver- 
(antes, oraaeru humanitatis fenfum amittunt, et peCtora prorfus faxea induunt, ita ut 

fpecie 
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vifion or crack and gf wood with feveral cracks in it, perpendicular to 
the direction of the fibres of the wood, in all which there are little thin 
plates of cryftal ; this part of the mafs is very brittle in all the little cry- 
italline partitions ; h e is an extraordinary congeries of matter, which to 

the 

fpecie tantum homines videantur. Quamobrem Divas Bernardus hos meditatus dixit, in 
his cor efte, quod compundtione non fcinditur, nec pietate molitur, nec precibus mo- 
vetur, nec minis cedit, fiagellis duratur, fitque ingratum ad beneficia, infidum ad con- 
filia, faevum ad judicia, inverecundum ad turpia, impavidum ad pericula, et inhumanum 
ad humana. Quamobrem non poftumus, quin hujufmodi cor lapideum indigitemus* 
QuapFcpter, in hoc cafu, criminofi ad folum Deum omnium aquarnm, et lapidum gu- 
bernatorem confugere fe debent, qui apud Ezechielem, haec verba protulit. Et dabo eis 
cor unum, et fpiritum novum tribuam in vifceribus eorum, et referam cor lapideum de 
carne eorum, et dabo eis cor carnis ut in praeceptis meis ambulent* Etenim hac 
ratione fceleris limum, asftum fomitis, gelu acedias, falfuginem avaritiae, ftudlum incon- 
ftantiae, fpumam faftus et arenas diftfolutionis arcebunt : Quinimo eorum cor, audita voce 
divina, impofterum non obdurefcet. 

Mufaeum Metallicum ALDROVANDI. 

Since there is a juft foundation for moralizing upon thefe and all fubjedts of natural 
philofophy, it is hoped, the reader will accept of Lord Verulam’s fentiments. 

1 Sequitur parabolas pars infignis. Homines loco gratulationis et gratiarum adlionis, ad 

< indignationem et expoftulationem verfos efte, atque accufationem et Prome;hei et ignis 
i apud Jovem inftituifte ; eamque rem Jovi acceptiftimam fuifte, adeo ut hominum com* 
f moda ob hoc nova munificentia cumulaverit. Quorfum'enim ifta criminis ingrati erga au- 

< thorem fuum animi (quod vitium omnia feie comple&itur) approbatio et remuneratio ? 

* Res alio fpedtare videtur. Hoc enim vult Allcgoria; incufationem et naturae luce, et 

* artis per homines fadtam, ex optimo mentis ftatu proficifci, atque in bonum cedere ; 

* contrarium Diis invifum, et infauftum efte. Qui enim naturam humanam vel artes 

< rcceptas in immenfum extollant, et effufifuntin admirationem earnm rerum, quas ha* 

< bent et poffident, et fcientias quas profitentur, aut colunt, perfedlas prorfus cenferi vo- 

* lunt, illi primo adverfus divinam naturam minus reverentes funt, cujus perfedlioni fua 
€ fere asquiparant : Deinde iidem erga homines magis funt infrudhiofi, cum fe ad faftigium 

< rerum jam pervenifte putent, et tanquam perfundti ulteriora non quaerant. Contra qui 

* naturam et artes deferunt, et accufant et quaerimoniarum pleni funt, illi vere et magis 
1 modeftum animi fenfum retinent, et perpetuo ad novam induftriam, et nova inventa ex- 
c timulantur. Quo mihi magis mirari libet hominum infcitiam, et malum genium, qui 
6 paucorum arrogantias fervuli, iftam peripateticorum philofophiam, portionem Graeco 
€ fapientias, nec earn magnam, in tanta venerations habent, ut omnem ejus incufationem, 

1 non folum inutilem fed fufpeftam et fere periculofam reddiderint. Atque magis proban * 

1 dus eft, et Empedocles, qui tanquam furens, et Democritus qui magna cum verecundia, 

4 quaeruntur, omia abftrufa efte, nihil nos fcire, nil cernere, veritatem in profundis puteis 
1 immerfam, veris falfa miris modis adjunfta atque intorta efte (nam academia nova mo* 

6 dum 
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the eye appears like a hardened clay, but viewed with a glafs, evidently 
thews many fmall tubes of cryftal penetrating the mafs in various di- 
reftions. 

This fpecimen not above two pounds weight, is well worth the at- 
tention of a philofophcr. 

Number CCLXII. 

Fig. C in plate 4. p. 55. is no more than the handle of a walking 
ftaff of found wood, covered with a hard ftony concretion, intermixt 
with fhells, which was found at the at black rock near Dublin ; and is 

. inferted 

• 

* aum prorfus exceffit) quam Ariflotelis fchola fidens et pronunciatrix. Itaque monendi 

< funt homines, delationem naturae etartis Diis cordi efle, et novas eleemofynas, et donaria 
1 a divina benignitate impetrare, et incufationem Promethei licet authoris et magiftri, eam- 
c qne acrem et vebementem magis fanam et utilem, quam gratulationem effufam efle : 
6 Denique opinionem copiae inter maximas caufas inopkereponi. 

Prometheus, live flatus hominis. Verulam. 

There are thofe who think many fubjects in natural philofophy exhaufted, the deflgn of 
this quotation, is to fhew how weak fuch opinions are; and is authority for the publication 
of this book upon petrifications, &c. For the fake of thofe who do not underhand larin, 
the tranflation into Englifli is given alfo. 

■ ' . ,r, » - . , . . ; * 

r There follows next a remarkable part of the parable, that men inftead of gratuladon, 
( and thankfgiving, were angry and cxpofliilated the matter with Prometheus, in fo much 

< that they accufed both him and his invention unto Jupiter, which was fo acceptable unto 
€ him, that he augmented their former commodities with a new bounty. Seems it not 
1 ftrange, that ingratitude towards the author of a benefit (a vice that in a manner con- 

* tains all other vices) fhould find fuch approbation and reward? No, it feems to be other- 
( wife. For the meaning of the allegory is this, that mens outcries upon the defedfs of 
‘ nature and art proceed from an excellent difpofition of the mind, and turn to their good, 
€ whereas the filencing of them is hateful to the Gods, and redounds not fo much to their 
1 profit : For they that infinitely extol human nature, or the knowledge they poflefs, 
c would have them be accounted peifedl ; they do firft of all (hew little reverence to the 

< Divine Nature, by equalizing, in a manner, their own defedls with God’s perfections • 
4 Again they are wonderfully injurious to men, who imagining they have attained the higheft 
( ftep of knowledge (refting themfelvcs contented) feek no farther. On the contrary, fuch 
4 as bring nature and art tothebarr, with acculations and bills of complaint againfl them, 
4 are indeed of more true and moderate judgments : For they are ever in action, feck- 
c ing always to find out new inventions. Which makes me much to wonder at the foolhh 
4 and inconfiderate difpofitions of feme men, who (making themfelves bond flaves to the 
4 arrogancy of a few) have the philofophy of the peripatetics (containing only a portion 

v of 
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iftfertcd here only to (hew the difpofition in the Tea, to concrete matter 
and form ftone. For there will be more than once occafion to mention 
that hereafter. 

N. B. All wood* when fully faturated with water will fink. For 
the fpecific gravity of wood quatenus wood is heavier than water ; when 
therefore its cavities are filled with water inftead of air, it finks. In 
this manner this wood finking had a ftony concretion formed at the 
bottom of the fea, and was rolled to the fhore afterwards. 

Plate 7. fronting Lecture VI. reprefcnts feveral kinds of fhells, all pe- 
trefied except Fig. 1. which is the exa6t form and fizc of the pearl 
mufclc fbcll of Lough Neagh. For fome of the rivers flowing into 
this lake* particularly the river Ban were of old efteemed for the pro- 
duction of pearls; but the price of pearls is fo much depreciated of late, 
by a nice imitation of them by means of the fcale of a filh incompafling 
wax* or fome other matter, that little fearch is made for them. In the 
fame manner hypocrify is depreciating true virtue y in the moral world. 

The fhells reprefented in Fig. 3,4, 5,6,7* as converted into ftone* 
are in great plenty in the neighbourhood of the lake. Fig. 3. and 5. 
were ftruck out of flints; and Fig. 2. fhews not only an Echinus parted 
from the flint, but the bed alfo in which it lay in the rough mafs. 

Fig. 4. and 6 . were dug out of clay, within one foot of the furface of 
the earth, where a cart might be loaded in a day’s time, by the labour 
of four men. Fig. 7. is the form of a fhell filled with fand, and got in 
a fand pit* in a very high piece of ground, where a great quantity 

M might 

‘ of Grecian wifdom, andthat but a fmall one neither) in fo great etteem, that they hold it, 
4 not only an unprofitable, but' a fufpicious, and almoft heinous thing, to lay any irnpu- 
‘ tation of imperfeffion upon it. I approve rather of Empedocles his opinion (who like 
4 a mad man, and of Democritus his judgment, who with great moderation complained 

* how that all things were involved in a mift) that we knew nothing, that we difeerned 
‘ nothing, that truth was drowned in the depths of obfeurity, and that falfe things were 
‘ Wonderfully joined and intermixt with true (as for the new academy that exceeded all 

* mcafure,) than of the confident and pronunciative fchooi of Ariftotle. Let men there - 
‘ fore be admoniihedj that hy acknowledging the imperfection of nature and ait, they are 
‘ grateful to the Gods, and thall thereby obtain new benefits and greater favours at their 
4 bountiful hands, and the accufation of Prometheus their author and matter, (though 

* bitter and vehement) will conduce more to their profit, than to be effufe in the congi a- 

* tulation of his invention: For in a word, the opinion of having enough, is to be ac- 

* counted one of the greateft ca«fes of having too little. 
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might be pickt in the face of a pit dug to the depth of twenty feet. 
Thefe do not make part of the catalogue of the vendible, fpecimens, be- 
caufe the Inquirer has reafon to think they are not uncommon in other 
countries; For fome of thefe were afterwards found at fifty miles 
difiance from the lake. 

N. B. The Inquirer has broken a great quantity of flints, and thereby 
has enabled himfelf to make many obfervations, which he does not 
think proper to communicate here ; becaufe his defign is to limit himfelf 
as much as he can, to fuch things as may be deemed new, as he pre- 
fumes the petrifications are. And although the account of gems and 
cryftals immediately following, be not new to good natural philofophers 
ellewhere, yet the difcovery of them in the fhores of Lough Neagh, 

certainly is new. And upon that account they are made part of this 

book. 

Since we are now quitting one part of our defign, to wit, the cata- 
logue of the metamorphofes; a quotation fliall be laid before you, the 
reafon for which will appear from what fhall be faid upon it. 

Varenius his geography, with the improvements of Newton, Jurin, 
Dugdale, Shaw, London, 1734. Chap. 17. Propofition XI. 

£ There are fome waters which petrefy wood or turn it into hard 
‘ ftone. 

‘ A little above the city of Ardmagh in Ireland, there is a fmall lough, 

* in which if a flick of wood be fixed, and continue for fome months, 

‘ the part that is faft in the mud becomes iron, that in the water turns 
‘ to a whetftone, and that above water continues to be wood. This 

* is reported by Giraldus and Maginus : But Brietius, by what authority 

< I know not, fays, that it is a fable throughout. In the north of Ulfter 
‘ (a province in Ireland) there is a fountain, in which if wood be im- 

< merfed feven years, it will be petrefied. 

‘ To this there is a note annext, 

‘ There is certainly no fuch lough in Ireland ; Their famous Lough 

< Neagh was formerly thought to have a petrefying quality ; but upon 
£ due examination it is found, that the faid quality is to be aferibed 
‘ to the foil or the ground adjacent to the lake, rather than the water 
‘ of the lake itfelf ( m J. 

(m) See alfothe opinion of Mr. BufFon of Paris, in the beginning of next Lecture. 
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As to the quality of the lake, it is part of the bufiriefs of the fifth 
lecture to difcourfe upon it. But whereas the account of the fmall 
lough near Ardmagh, juft mentioned, may feem to be a mifapplication 
of the old traditionary account of Lough Neagh ; the Inquirer thinks 
proper to inform you, that he does not apprehend that this is the cafe ; for 
there was once a fmall lake within two miles of that city, which might 
have that character. The place where Mr. Maxwel an ingenious minifter 
among!! the Presbyterians lives, is likely to be the place which is meant 
in this paflage. For that Gentleman’s houfe hands on an eminent piece 
of ground, incompaffed with a flat which was all covered with water, 
when he began to improve it. And upon difeharging the water, which 
was done without much expence (as moft flow bogs in Ireland are ca- 
pable of being drained, to the advantage of the proprietors) and very 
much to his advantage as a farmer, in which he is extremely fk.ilfi.il 
and fuccefsful, he difeovered abundance of materials for the philofo- 
pher : And has very often furprized Mr. Hutchinfon of Glafcow, with 
phccnonema of petrifications, which were deemed well worth the ex- 
pence of carriage to Glafcow. This Gentleman in the firft place, built 
his houfe with petrifications, on the fummit of the ifland, for fuch it 
is called in the Irifh language. He raifed abundance of marie, whereby 
he has inricht his land exceedingly, and yet enjoys it upon reafonable terms, 
from the prefent generous Lord Primate, who fcorns to take advanced 
profits of a tenant’s labour and ingenuity, and whofe look upon a thriv- 
ing tenantry does not fafeinate ( n ), but enliven. This worthy Gentleman 
is almoft able to give ocular proof of the modern generation of Marie, 
and can not only fhew the fhells with living fifh in them, whofe congeries 
make marl, but could alfo once fhew fome of the large fhells whofe kinds 
petrefied in that place, make now the walls of his houfe. He was fo 
kind as to promife once to give an account of thefe things in writing, 
but that not being done, this is faid here in order to fpirit him up to it. 
The Inquirer will here alfo take the liberty to tell, that the worthy Gen- 
tleman mentioned, was employed by the Univerfity of Glafcow about 
twelve years paft, to procure a fpecimen of wood and flone continuous 
of Lough Neagh. For notwithstanding his own farm abounded with 
fuch plenty of petrifications, he never got one of the kind mentioned. 

M 2 He 

( n) Nefclo quis tencroS oculus mihi fafeinat agnos. Virgil. 





) 
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He inquired diligently but without fuccefs ; he even aflembled about forty 
perfons at Stewart’s town in Tir-Oen, all inhabitants of the fhores of the 
lake, and depofited a moydore 3 n the hands of a gentleman, to be given to 
v the peafant who would bring a fpecimen of the kind. A year after that, 

the money was reltored, and he defpaired of ever getting it, looking upon 
the traditional account as an idle fable ; till about four years paft he had 
an opportunity of feeing the collection, a catalogue of part of which is 
given in the foregoing fheets ; — and a rationale in fome of the following. 

Syringoides, or pipe hone. 

Having a large collection of thefe, with which many other places 
of the world abound alfo, they do not make any part of the catalogue 
of fpecimens, which are intended for fale (they, of which thefe leCtures 
principally treat, being of the rare kind, and peculiar to the lake,) 
and few are therefore numbered : Some icons are given of them in 
plate 6. fronting LeCture V. which may be obferved there, no more 
being necelfary to be remarked upon them than that figures i, 2, 3, 4, 
are all of the fyringoides kind. Fig. 2. has along with the pipes va- 
rioufly contorted, feveral fhells alfo, and all adhere to an homogene flat 
ftone. Fig. 3. is a pipe flone corroded in fuch a manner, as to leave 
hexagonal and pentagonal cells, in fo much that a hafty obferver would 
call it a petrefied honey comb : But whereas the bees are too accurate 
geometricians, to vary from their mathematical inftinCt, which direCts 
them to the ufe of hexagonal cells, and in this fpecimen, as the obferver 
may count, there are feveral pentagons. This is therefore not a petrefied 
honey comb fo J. 

Fig. 4. is a moll beautiful flint with deflate appearances, palling quite 
through the mafs, and alfo cells of the form.er kind, pentagonal, and 
hexagonal, very evident to a clofe obferver, (tho’ it feems they were 
neglected by the etcher) which cells being filled with a very hard matter 
as right flint is, take a fine polilh, and exhibit a beautiful feene to the 
human eye : N. B. This laft fpecimen belongs to the collection of 

the Rev. R. Pococke. 

The 

(0) Mr. William Afh-rainey brought a fpecimen to the Author of this kind, •when the 
work was intheprefs, found in the County of London- Derry, very near the Ihore of the 
lake, by his workmen, when they were turning up clay for brick. The fame remarks belong- 
ing to this, as to the former fpecimen, they need not be repeated. The Gentleman men- 
tioned, is intitled to a prefent of one of thefe books for this civility. 
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The lapis fyfingoides or pipe ftone, is found frequently upon the 
Ihores of Lough Neagh, and thefe hones are in all probability meer 
petrifications of the complicated roots of fome plants. One fpecimen 
before you looks like a clufter of worms intangled with one another, 
(fee fig. 2. plate 6. lecture 5.) but compared with that * root gives rea- 
fon to think it was a parcel of roots fimilar to that petrefied. 

Number CCLXI 1 I. 

This fpecimen was found at fome diftance from the lake, in a bed of 
clay : What is mod obfervable in it is, that the pretrefcent matter has 
become hard between the roots of the plant, and made a very firm ftone ; 
whereas the root itfelf became only a loofe gritty matter, fcarce fo com- 
pact as that of brick, which may be eafily pickt out with the grain of 
a fiefh- fork, leaving in the place of it a perforation through the ftone. 
Very large fpecimens of this kind, have been found with great abun- 
dance of holes palling through the body of the ftone. 

Number CCLXIV. 

There is in the cuftody of Mr. James Simon of this city, and a fel- 
low of the Royal Society, a piece of wood petrefied in the fea, and found 
in the harbour of Dublin, in the year 1745. Upon breaking this, a 
fifh was found petrefied in it; I fay petrefied, complying with the vulgar 
expreftion, although nothing remains but the fifh bones petrefied, and 
a glofly appearance like the flimy furface of a fifh. This fifh pene- 
trated into the crack of the timber, being the rib of a wreckt fhip, and 
the ftony matter concreting about it, the cavity is filled with a loofe 
gritty fubftance, with the form of the fifh in it, the efculent part foon 
v an i filing by putrefaction, which is generally quicker than petrification, 
nothing remained to make an impreffion but the bones, and perhaps 
a fkin. The reft of the mafs is firm ftone, which once had been 
wood, as is indifputable to any one who fees the fpecimen, having mor- 
tices, auger holes, 6cc. 

This opens the way to a folution of all the appearances of fifties in 
ftone, found in many parts of the world, and attributed to the deluge. 

Moll 

* Here the Inquirer file wed a root found in a gravel pit at a great depth, unconverted ; 
Mr. Tull in his husbandly fomewhere fhevs that the roots of St. Foin, penetrate even rocky 
ground more than four and twenty feet. 
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Moft of which appearances are like this; not but the fame gentleman 
can fhew alfo the body of a fifh petrefied, which he took out of a lime 
hone quarry at Rahenny near Dublin ; in which the body feparated eafily 
from the incompafting maft, and Ihews feveral lam i nee, to wit, 12 in the 
length of two inches and an half towards the tail, diftinguilhed by thin 
ftria: of a white fparry matter, the reft being a grey ftone. N. B. Cod 
and whiting boiled break into flakes of the like form; and in this in- 
ftance putrefaction was not quicker than petrification. 

This Gentleman who has thefe fpecimens, has made a fine colle&ion, 
and his ingenuity being equal to his diligence and fuccefs in fearches, 
it is pity he is not better rewarded. 

In the fame quarry, the fame gentleman found a piece of a bone 
lodged in clay, which made a ftratum between ftrata of ftone, at leaft 
twenty feet deep. It is difficult to determine whether this was the bone 
of a fifh, or a land animal : But that it is now a bone there can be no 
doubt to any one who fees it, and chews it. In a quarry at Harold’s 
Crols near this city, the lame Gentleman alio found a bone in a ftra- 
tum of clay, being a much larger fpecimen, but equally difficult to be 
clafled with fea or land animal parts. 

Number CCLXV. 



Is the hall of a calculus humanus, taken out of the bladder of a man 
who died of the diforder in the town of Lurgan . The whole ftone weigh- 
ed very near eight ounces. 

Number CCLXVI. 

A fmall calculus humanus, produced in the lungs of a certain Gentle- 
man of the fame town, who coughed it up a little before he died. This 
ftone is in the cuftody of the Gentleman above mentioned ; and was given 
to him by the Author of thefe lectures *. 

GEMS 

, * There was a curious fpecimen of petrification of another part of animal fubftance, 

found lately in a marie pit within three miles of the lake, it is the jaw of one of the Moofe 
l)eer, the horns and bones of which creature are frequently met with in fuch places in 
this kingdom : But although the whole fkeleton of the creature was found in the fame bed, 
yet no part was petiefyed except the teeth, they being plainly turned to llone, as appeared 
irom the experiment of feraping them into a dry gritty powder with a knife. The jaw 
was extremely hard, and nearly approaching to the nature of Hone. A petrefied tooth was 
alfo found on the fea Chore, called the Murragh near Wicklow. 
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GEMS. 

Prime chearer Light ! 

Of all material beings, firft, and belt! 

Efflux divine ! Nature’s refplendent robe ! 

Without whofe veiling beauty all were wrapt 
In uneflential gloom ; and thou red SUN, 

In whofe wide circle worlds of radiance lie 
ExhaulHefs brightnefs, may I ling of thee! 

At thee the RUBY lights his deepning glow, 

A bleeding radiance, grateful to the view. 

From thee the SAP HIRE, folid tether, takes 
His' hue caerulean ; and, of evening tin< 5 l. 

The purple dreaming AMETHYST is thine. 

With thy own fmile the yellow TOPAZ burns. 

Nor deeper verdure dies the robe of fpring. 

When fir ft he gives it to the fouthern gale. 

Than the green EMERALD fliews. But all combin’d,- 
Thick through the whitening OPAL play thy beams ; 

Or flying feveral from its furface, form 
A trembling variance of revolving hues. 

As the fire varies in the gazer’s hand. 

Thomfon’s Summer. 

Had flie been true 

If Heaven could make me fuch another world. 

Of one intire and perfect CHRYSOLITE, 

I’d not have fold her for it. Shakefpear’s Othello. 

Number CCLXVII. 

A Pfeudo Adamas weighing two pounds two ounces, delineated 
Plate 6. fronting Lecture 5. Fig. 5. inXrhich the furfaces and angles 
are reprefented, but diminiflied : And whereas there are thirteen fur- 
faces graved, it is moll probable that it had only twelve ; for the part which 
feems the root is delineated alfo ; and fliould not properly be reckoned 
one, according to the ufual manner of cryllalline hexagons. For this 
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body, which might by others be called a cryftal, is here denominated as 
above: Becaufe having cut and broken it into feveral blocks for me- 
chanical ufes, which fhall be related hereafter, it has a finer luftre and 
is harder than thofe brought from abroad, or found in other parts of 
this kingdom, and therefore deferves an intermediate name between 
cryftal and a diamond. 

Number CCLXVIII. 

Another Pfeudo Adamas weighing half an ounce, of an orbicular 
ftiape, and covered with an opaque feurf ; as hard as the former and of 

as fine, or finer a luftre ; For the opinion of artifts differ. 

* •• 

Number CCLXIX. 

A Mocoa weighing one pound, extremely rough and irregular in the 
furface, fo uninviting to the fight in its external appearance, that if the 
accidental breaking of it in a place where other ftones were handled, 
had not difeovered the inward beauty, it would not have been lifted. The 
beauty of this ftone fhall be deferibed in the phyfico-mechanical lefture. 

Number CCLXX. 

A CarnelJan, weighing three quarters of a pound, of an oval form, 
exactly appearing externally like raw flefh, as Caro the origin of Car- 
nelian denotes ; it polifhes to great beauty as fhall be explained in the 
phyfico-mechanical lecture. 

Number CCLXXI. 

Another Carnelian, being a fmall fragment of a much greater mafs, is 
only a quarter of a pound weight, of a pure amber colour without any 
appearance of flefh— The ufes of this are told in the phyfico-mechanical 
lecture *. 

# N. B. The foregoing catalogue is given honeftly, tho’ not very regularly, (and the 
cryftals and agats fhall be deferibed 'in the phyfical, and phyfico-mechanical lediure) In 
this catalogue, regard was had to a noble precedent the Royal Society, fee their hiflory 
page 1 1 5. by the Biihop ofRochefter. 

‘ The Society has reduced its principal obfervations into one common flock ; and laid 
4 them up in public tegifiers, to be nakedly tranfmitted to the next generation of men j 
4 and fo from them, to their fucceflbrs. And as their purpofe was, to heap a mixt rpafs of 
4 experiments, without digefting them into any perfedt model ; fo to this end, they confined 
4 themfelves to no order of fubjedts ; and whatever they have recorded, they have done it not 
4 as complete fchemes of opinions, but as bare unfini fil’d hiftories. 
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Phenomena of Lough Neagh, 

With regard to places and ftrata of matter, whether Lake 
or River or Springs, Land or Water, deep or fuperficiaL 



L E C T U R E IV. 



Ad quae nofcenda iter ingredi, tranfmittere mare folemus •, ea fub oculis pofita 
negligimus : feu quia ita natura comparatum eft, ut proximorum irrcuriofr, 
-Jonginqua fe&emur : Seu quod omnium rerum cupido languefcit, quum facilts 
occafio eft ; feu quod differimus, tanquam fepe vifuri quod datur videre, 
tpioties velis cernere. Quacunque de caula, permuita in urbc noftra juxtaque 
urbem non oculis modo, fed ne auribus quidem novimus : Quae ft tulifiet 
Achia, /Egyptus, Afia, aliave quaelibet miraculorum forfan commendatfixque ' 
terra, audita perledta luftrataque haberemus •, ipfecerte nuper quod nec audie- 
ram ante, nec videram, audii pariter et vidi &c. Plin. Epift. Gallo fuo lib. 8. 

Goldfmiths that only give fhape and luftre to gold, are far more efteemed, 
and in a better condition than miners, who find the ore in the bowels of the 
earth, and with great pains and induftry dig it up, and refine it into metal : 

So thofe that with great ftudy and toil fuccefsfully penetrate into the hidden 
recefies of nature, and difcover latent truths, are ulually lefs regarded, than 
thofe who reduce the truths, that others have found out, into fyftems. 

Boyle’s Excellency of Theology compared with Philofophy. 

In hoc gaudeo aliquid dicere ut doceam : Nec me ulla res deleftabit, licet 
eximia fit et falutaris, quam mihi uni fciturus fim. Si cum hac exceptione de- 
tur fapientia, ut illam inclufam tenearn, nec enunciem, rejiciam. Senec. Ep. 6 . 

La curiofite n’eft que vanite. Le plus fouvent on ne veut fcavoir que 
pour en parler. On ne voyageroit pas fur la mer pour ne jamais en rien 
dire, et pour le feul plaifir de voir, fans efperance de s’en' entretenir jamais avec 
perfonne. Pafch. Vanite del’homme. 

N 








ADVERTISEMENT. 

T HE foregoing lectures were not read, becaufe the Gentlemen were 
impatient to be made acquainted with the difcoveries. The ad- 
drefs therefore uled upon that occafion, and immediately before 
the reading of this lecture, is printed alfo immediately before it. For 
fome readers will rather chufe to pafs over the principles, or take them 
for granted, than be detained by ftriCtnefs of demonllration from grati- 
fying an eager curiofity. Yet to fuch, the INQUIRER recommends 
the previous reading of the lecture of metamorphofes, that being abfo- 
Tately neceflfory to Readers, tho’ not fo, .to Spectators. 
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R E S S. 



Gentlemen, 

T H E honour which you are doing to the fubjedts which are to 
be treated in your prefence, and to the pcrfon who has under- 
taken the talk, demands an acknowledgment previous to every thing elfe. 

Should this be neglected, a favourable judgment of the performance 
might juflly be forfeited. When knowledge is rated below its value by 
many, the fearchcrs into it fhould highly efteem thofe, who pay re- 
gard to their fearches. Approbation being a laudable encouragement 
to human actions, it is never more fo, than when it proceeds from the 
opinion of the difcerning few. That which is commonly called tafte, 
and adorns a charadler in one point of view, is a facility of right judg- 
ment in a particular art. The T airier, Statuary and Toet , are fpirited 
in the execution of their works, by the tafte of thofe, who juftly ad- 
mire their arts : And he who means to examine the material world, 
for the arcana of nature, is happy in finding thofe, who may approve 
his pains, elfe he may grow languid in the purfuit. 

Such you have declared yourfelves, and as fuch, you are highly 
efteemed by him, to whom you have done honour ; whofe ambition, after 
profelling his gratitude, is to deferve that approbation, which you have 
fiiewn fo prompt a difpofition to give. 
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LECTURE 





LECTURE IV. 

T H E papers which have been written, and publifhed in the philofb- 
phical tranfabtions of the Royal Society upon the fubjcdts now 
to be treated,, are a fufficient proof, of the admiration which they have 
excited in the minds of the curious ; and are therefore a proper apology 
for thefe Lectures;, which fhould have been 1'parcd, 51' former inquiries 
had been fuccefsful. Since every particle of matter affords a large fund 
of meditation to the wifeft man, fuch congeries of them,, in forms ex- 
tremely different from the common aflociations of matter, deferve at- 
tention in a lingular manner. For fuch rare phenomena feem provi- 
dentially to be fcattered through the univerfe,, to awaken mankind from- 
that kind of ignorant lethargy,, which an unchangeable uniformity is apt. 
to occafion. 

We look at the daily fun without any furprize,. and the regular re- 
turns of darknefs with the fame unaffebting indifference p but fuch a day 
as JoJJ.ua faw could roufe mankind to. attention,, and a fhort night of 
eclipfe can awaken the mind to the frudy of nature.. 

Was it common for hones to vegetate in form of plants, or for mat- 
ter to be call in pillars imitating human art ; neither the petrifications of 
the Ir.ifh lake, nor the caufeway, (a) which for its ftupendous fabric, is 
thought the work of giants, would have any wonder in them : But they 
being extremely different from productions in the common courfe of 
nature,, have drawn many perfons from dihant parts to view them, have 
excited fome to defeription, and fome to philofophy. 

> What: 

(a) The Giants Caufeway in the County of Antrim, is fo well Known a phaenomenon, that'- 
to fuppofe the reader ignorant of it,, would not be a compliment. See p. 2. Math.Xeft^ 
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What efteem this prefent attempt to philofophize after thofe of inge- 
nious men, who have already tryed, may deferve, muft depend upon 
what fhall hereafter be delivered, and your judgment upon it. Nothing 
{hall be laid with delign to confirm or contradict, any former hypothefis 
of any other perfon ; nor {hall your time be taken up with arguments, 
to invalidate the opinions of former writers upon .thefe matters ; mean- 
ing that what {hall be delivered here, fhall at leaft give the pleafure of 
novelty without contentious difpute. 

All the circumftances of the phenomena, which make the fubjeCt of 
thefe lectures, and were very lately difcovered, fhall be fairly laid be- 
fore you, together with fuch reafoning upon them, as feem confident 
with true philofophy, that is, with the courfe of nature. 

It may be proper to acquaint you in refpedt to the petrifications, 
which fhall firft be treated of, that all thofe who have philofophized up- 
on that fubject, have reafoned without ever having been able to pro- 
cure the fight of any one fpecimen of wood or ftone continuous, except 
one gentleman fdj who having received abundance of fpecimens and alfo 
remarks -from the prefent Inquirer, was enabled to fend prefents of the 
petrifications abroad, to make lome experiments upon them at home, 
and to draw up a fhort treatife, which makes the laft paper upon this 
fubjeCt, in the tranfaetions of the Royal Society; in which paper there 
is mentibn made of the prefent Inquirer, and a fort of promife for the 
execution of what "is now doing ( e J. It is hoped nothing will be found 

herein, that will in any degree throw diferedit upon that gentleman’s 
performance ; he had only an ImperfeCt account of things, and never 
had an ocular view of the places of production of the petrifications. 
For moll of the phenomena hereafter mentioned, were difcovered fince 
the publication of that paper. 

There being therefore no account of thefe phenomena hitherto given 
to the world, upon real obfervations of the faCts, in many impor- 
tant circumftances, be pleafed to accept of the belt, which the prefent In- 
quirer with great fubmifiion to your judgments, attempts to give after much 

labour, 

(d) This gentleman is (poken of in the laft lecture as having excellent abilities and incli- 
nation for natural inquiries. 

F) See Addrefs page 15. 
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labour, expence and extraordinary fuccefs in his fearches. This account 
will confift of anfwers to the following Queries. 

Whether there be any fpecimen of wood and ftone continuous, fo 
clear and diftin 6 t, that there can be no room to doubt of the nature of 
either ? 

If there be fuch, what qualities have they ? 

Where are they found ? 

To what caufe is the production of them to be afligned ? 

Is that caufe peculiar to the water of the lake l 

What kind of wood admits of petrification ? 

In what time is the petrification effected ? 

And in what place ? 

Thefirft queftion admits of a direct anfwer, that there are great va- 
riety of fpecimens of wood and ftone continuous, fo clear and diftinCt, 
that there can be no room to doubt of the nature of cither : That they 
are not incruftations, but tranfmutations, and incorporations of one into 
the other fej: For you fee the table covered with them ; and as you have 
full liberty of handling, and breaking, and cutting, and chewing, and burn- 
ing them, you have alfo full information that one part of each mafs is a 
firm compact weighty ftone, the other is a fibrous combuftible wood. 
Of this kind indifputable fpecimens are laid before you, from yoolb. 
weight to one ounce. 

The 

(e) When the fluids of the human body can become bone, and in fome cafes become ftone, 
and the bones of the human body become foft as wax, as has happened to fome perform 
even in a living ftate ; and can eaflly be reduced to a gelly in Papins digefter, when a pe- 
trified cruft grows fometimes on the teeth which muft be filed off : Who fhould wonder 
at the concretions of matter here treated of. For the truth of thefaft of the human body 
turning almoft totally into bone ; the offified man in Doftor Barry’s cuftody is a proof: (See 
a fhort account of this in the Natural and Civil hiftory of the county of Corke, and fome- 
thing alfo forward in this leisure ; and for the truth of the affertion that the folids of 
the human body, may become foft and liquifie, the reader is referred to Spend's travels, 
who gives a memorable account to this purpofe. 

Notwithftanding all this, the world is not difpofed to believe the lefs furprizing pheno- 
mena of wood becoming ftone • As may appear from the laft book, publifhed in Paris up- 
on the fubjeft of Natural Philofophy, which are come to us with a high reputation. 

On parled’un lac en iflande qui petrifte, le lac Neagh en Jriande a auftii la memo pro- 
priety mais ces pe-rifications produites par l’eau des lacs, ae font, fans doute autre chofe que 
des iacruftatious comme celles que fait P eau d’ Arcueil. Hiftoire Naturelle, &c. 

Par* M. Dc Buffoon, A. Paris 174% 
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The qualities of thefe mlxt bodies are well worth your notice. The 
woody part, you fee, is extremely hard and brittle, and light, of a 
brown colour very near refembiing that of yew, which is fometimes 
found under hr at a of turf, which is ufually cut for fire ; it admits a plain 
and takes a good poliih > apply a fmall piece of it to that candle, you 
fee it blaze and emit a fume ; remove it, till the flame be extinguifht, 
it continues red hot for fome time, and falls into very light afh.es, having 
during the operation affedted us with a fmell, wdiich by many is thought 
very fragrant and agreeable. This fmell is excited by it in fome degree, 
even without burning ; and upon breaking of the hones, from which the 
wood has been feparated, the fame fmell will arife but in a fainter de- 
gree. It is hoped you will take particular notice of this, becaufe a re- 
ference fliall be made to it, in the courfe of what fliall be faid hereafter. 
All this kind of wood is not exactly of the fame degree of brittlenefs 
or toughnefs ; fome of it has been found of that degree of toughnefs, 
which fome kinds of wood have, which are ufed in human tools. But 
the application of this to fuch ufes, w’ould not be cafy ; becaufe the 
largeh portions of it hitherto found, did not exceed thofe blocks, which 
arc at prefent before you ; which being irregular in their ftiape, may be 
bcA denoted by their weight. One of thofe blocks which is entirely 
wood, is jolb. (dj weight ; the other although weighing 5olb. prin- 
cipally upon account of the ftony part, may not have fo much wood, 
and the reft have ftill lefs. Yet feveral tons weight of it have been raifed, 
but commonly in fuch broken lumps and thin flakes, that they are only fit 
to make fuel for fire : For which ufe they are excellent, being in duration 
equal to pit coal, and in pleafantnefs of burning preferable ; becaufe 
they excite a fragrant fmell. This fuel is almoft fit for ufe the moment 
it is thrown up from its bed, at mod it requires only one dry day to 
render it fo. The reafon of which is, that although it lies in a wet 
bed, yet it may be obferved, that the inner part of the wood is often dry ; 
or appears fo, even in that bed ; as well as the ftony part, which may 
immediately upon being taken up, be comminuted into a dry powder, 
as Well as fplit like timber, by means of thofe hammers, which, you fee, 
are made in the forms of wedges. 



{d) See Number XL. Left- 3. 
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This fplitting quality of thefe (tones is univerfal, unlefs the knottinefs 
-of the timber, of which they are formed, occafions fometimes an ex- 
ception: But the aptitude to cleave is not alike in all ; you fee two blocks 
there which wefe once continuous, weighing io6lb. that took at leaft 
forty flrokes of a 1 6lb. fledge before it fplit ; (fj others fplit with the 
fourth part of the labour. In that fpecimen it is worth while to obferve, 
that the wood feems interwoven with the hone, in the very heart of it, 
lying on the outfide in large flakes capable of being chopt with an ax. 
If an attempt be made to break thefe flones tranfverfly, it will be found, 
extremely difficult, as it would be to cleave wood crofs the fibres. It is 
prefumed you will not take amifs the tranferibing of a paflage from Dr., 
Hook, relative to the purpofe, but never yet applied to it. 

“ Having taken, fays he, the beh piece of lignum foflile that Doctor. 
Ent the donor had ever feen, I found it to burn in the open air, al- 
moh like other wood, and inhead of a refinous fmoak it yielded a 
■<< very bituminous one, fmellingmuch of that kind of feent. Cutting a 
“ fmall piece and charing it in a crucible with fand, I found it infinitely. 
“ abound with a fmaller fort of pores, only obfervable in wood, fo re- 
's 4 gularly perforating it long ways, and fo thick, that breaking it acrols 
« ( I found it like an honey comb. As to the bigger fort of pores alfo 
£< obfervable in wood, I could not find that it had any. So that what- 
ever was the caufe of its production, it was not without thofe fmall 
** pores which we have only hitherto found in vegetables ; and com- 
•“ paring them with the pores of charcoal, made with feveral other 
- <s< kinds of wood, I find it refembles none of thofe, fo much as fir, 
y to whieh it is not unlike in grain alfo, and feveral other properties. 

“ This wood is got in Italy, in the province of Umbria, now the 
* ( Dutchy of Spoletto, in the the territory of Todi, anciently called 
■** Tudor ; and between the two villages of Collefeco and Rofaro, not 
“ far from the high way leading to Rome, found there in greater quan- 
“ tity than elfewhere. 

This lignum foflile appears, by what the Doftor fays afterwards, to 
be a kind of ftone in the feeming form of wood ; for he proceeds thus. 

O H What- 
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“ Whatever is by fome, who have written of it, particularly by 
«* Francifco Stelluto, who wrote a treatife in Italian, which was printed' 
«« at Rome in 1637 affirmed, that it is a kind of clay or earth, which 
“ in tra£t of time is turned into wood, I rather fufpeft the quite con- 
*< trary, that it was at firft certain great trees of fir or pine, which by 

fome earthquake, or other cafualty, came to be buried under the earth, 
“ and was there after a long time’s refidence (according to the fever al 
“ natures of the incompaffing adjacent partsj either rotten or turned in- 
*< to clay, or petrified and turned into a kind of ftone ; or elfe had its 
« pores filled with certain mineral juices, which being fiayed in them, 
** and in traft of time coagulated, appeared upon cleaving like fmall 
“ metalline wires ; or elfe from fome flames, or fcorching forms, that 
* f are the occafion oftentimes, and ufually accompany earthquakes, might 
« be blafted and turned into coal ; or elfe from certain fubterrancous 

fires, which are affirmed by that author to abound much about thofe 
“ parts, are by reafonof their being incompafled with earth, and fo being- 
“ clofe from the diflolving air, char’d and converted into coal (sj. 

Thus 

(i) About a year paft the Author employed a gentleman, juft returned 1 from his travels, 
and whole acquaintance in Italy was frefh in memory, to write to a curious perfon there, 
to fend an account of this lignum fojple , and alfo a fpecimen ; but no anfwer has been as 
yet returned. 

What Do&or Hook fays elfewhere, may be related here alfo. 

Thus often have been, and are Pull daily found in other parts of the earth, buried below 
the prefent furface thereof, divers forts of bodies, refembling both in fhape, fubftance and 
other properties the parts of vegetables, having the perfscl rind, or bark, pith, pores, roots, 
branches, gums and other conftituent parts of wood, though in another pofture, lying for 
the moft part horizontal, and fomctimes inverted, and much differing from that of the like 
vegetables when growing, and wanting alfo for the moft part,, the leaves, fmaller roots and 
branches, the flower and fruit, and like fmaller parts, which are common to trees of that 
kind, of which fort the lignum foffile which is found in divers parts of England, Scotland, 
Ireland, and diyers parts of Italy, Germany, the Low-Countries, and indeed almoft in every 
country in the world. Hook’s pofthumous works, fol. p. 283. 

The wood and'petrifications which are part of the fubjefl matter of thefe Lectures, are 
not included in Doftor Hook’s remark, tho’ he mentions Ireland. And p.297. the fame 
writer fays. 

One inftance I cannot omit, as being the moft obfervable of any I have yet heard of, 
and that is, Dr. Caftle’s relation of a certain place at Alpsby in Bedfordlhire, where there 
Is a corner of a certain field, that doth perfectly turn woodland divers other fubftances in a 

vety 
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Thus from the Doctor’s manner of accounting for this phenomenon, 
it appears, that this lignum foffile might, in different ways of confidering 
it, either be called wood or (lone : and in this to be fimilar to feveral (tones 
found about our Lake, fome of which lie before you, and pretty nearly 
anfwer this dcfcription, and were the ufual fpecimens heretofore pro- 
duced, and of which it is common to make whet- (tones. 

You fee how eafily they cleave in the form of wood, what evident 
marks and veftigia of wood appear in them : The fragrant fmell alfo 
upon burning is another circumftance, common to the petr ideations of 
Lough Neagh, and the lignum foffile of Italy. Whether the fmells be 
xactly the fame, can not eafily be faid, without an immediate compa- 
rifon ; but in as much as the Doctor fays, the fmell of the lignum foffile 
is not refinous ; no more is the fmell of thefe, yet it is a (frong fmell, 
when the wood is burning in a large quantity ; and a faint fmell of the 
fame kind, when only (lone is burning ; and perhaps this is the feent of 

O 2 bitu- 

Tcry ftiort time into Hone as hard as flint and agat. A piece of this kind I faw affirmed to 
have been there buried, which the perfon that had buried it, had fliot fmall fhots of lead 
into ; the whole fubftance of the wood, bark and pith, together with the leaden fliot itfelf, 
was perfectly turned into a ftone, as hard as any agat, and yet retained its per left ihape 
and form ; and the lead remained round, and in its place, but much harder than any iron. 

To this account may be annext, a paflage from Kircher, in his Mundus Subterraneus, 
lib. 8*. Se£t. 2. Cap. 6. 

Aqua fparta 50 milliarium intercapedine Roma diffita vidimus certum quoddam terree 
genus, rude admodum, et veluti quibufdam arborum corticibus oppido exafperattim, quibus 
remotis, in terras duriufcul^e et nefcio quo lsevore fplendoris venam incidimus : Atquo 
hanc aiebat, efle terrain, ex qua Romas conficerentur pretiofas tabula. 

Nullum hie arboris aut rami petrefa&i veftigium fed terra prorfus videbatur ; quas intra 
terram nonnihil mollior, aeri tamen expofita prorfus in ligneam fubflantiam indurefeit ; ita ut 

non fecus ac aliud quodlibet lignum facile dolari polirique ebeni ad inflar poffit Natitare 

nefeiunt — Flammam non concipiunt— —Vcrbo, neque terra efl, ncque faxum, neque 

arbor itaque olim hafee fuifle arbores, videtur cujus figna pervetufli cortices fat fuperque 

demonftrant in fodina ubique paffim obvii, non tamen fucco aliquo lapidifico in petram in- 
duratas, fed fucco aliquo peracri et mollificante in minutiffimas partes diflblutas, quibus 
terreftre lutum, cujufcunque id tandem generis fuerit intermiftum ac interfluum particulas 
minimas arborum diflolutarum in unam madam terreno-ligneam contraxerit, ita ut ncc 
purum lignum, neque pura terra neque faxeum quid dicit poffit. 

No other remark fhall be made upon this extraordinary account, which Kircher gives, but 
that the phenomena treated in thefe Lectures, are extremely different from the matter he 
deferibes, which is neither terra, nor faxum, nor arbor. For the fpecimens of thefe phe- 
nomena, fome wood, fome ftone transformed from wood, fome partly wood indifputably, 
and ftone indifputably in different parts of one continued mafs, iome an intermixture of 
the two kinds of matter, as it were, ingenioufly woven together. 
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bitumen which he means. This finell is generally thought pleafantt 
when it is in a ftnall degree. 

There are therefore before you two kinds of hone, both of the clafs-. 
of petrifications.. 

I. Thofe which, appear to the eye to be now woody, although they are’ 
really ftone and are generally white in. colour, porous and compara- 
tively lighter than other hones, cleaving eafily lengthways,. grinding to at 
fmooth furface,, fo as to be fit to whet knives, ... and never yet found with 
any wood continuous to them,, and commonly found in fmall pieces. 

II. . Thofe which are large,, harder,, and more weighty,, black inter- 
nally and externally,, found lately in many inftances with much wood up- 
on the furface, and alfo with a., good deal of wood intermixt with the 
inward parts of the hone.. 

The properties of both thefe kinds are. They cleave like wood, , they 
contain abundance of fire, as may be proved by ufing them as flints,, 
and rubbing one upon another,, even when they are wet ; and they bear 
the fire furprizingly : For although they are eafily made red hot,, yet 
they neither burn to lime nor vitrify. And it muh not be omitted to tell 
you,, that thofe of the heavy black kind,, when burnt in the fire, become 
white and light,, and cleave eafily,, being made thereby like thofe of the 
fir ft kind, and alfo capable of imbibing a great deal of water ; for the 
internal wood being confumed,. leaves many cavities for the water (uj.. 

Befides thefe two kinds, it may be proper to point out a third fpecies of 
mixt matter, which is foinetimes- found in the private chambers of thefe 
ftones, to wit,, fhining fpangles of a fparry fubftance, fo intermixt with 
wood, as to appear to the eye through a magnifyer, , like beautiful* 
rocks of cryftal : And fome of this matter collected into clufters of cry-- 
ftals, have fuch beauty to the naked eye,, as. to be thought by fome to* 
deferve being fet in gold.. A. beautiful fpecimen .of this kind, with aL 

fmall i 

(t) The Inquirer is notfo well acquainted with the properties of bitumen, as to judge 
accurately in this cafe, but Boerhave fays, Ghem. 31 London 1 73 5 ‘ Petrolium is expreffed 

* from melted bitumen ; drops down the rocks, is exceeding thin, very light ; of a fetid 

* fmell, and perfectly inflammable &c.*/ This liquid is often called bitumen, tho’ they 
differ in colour, ..fmell and tranfparency. . The fmell therefore of bitumen may be the fmell; 
which here is called a fragrant fmell ; fince a bituminous fmell is different from the feti^L 
Smell of Petroleum 0 . 

(») See Number GLI. Left. JIL 
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final 1 piece of found wood palling in a ftraight line through the cluder 
of cryftals,. was prefented lately to a gentleman in Dublin, who is fedu- 
lous in all forts of inquiries into nature. 

Two of the quedions being thus fully anfwered, the next queftion is, , 
where are thefe fpecimens found l 

In order to anfwer this fully to your fatisfa&ion, it is neceffary to lay 
before you a map of the lake, in which it is not requifite to give the 
drift dimenfions, but only fuch from common repute, that any future 
inquirer may certainly find the places, as any traveller may find a great 
road through a country, from the honed information of one who went 
before him. See Grierfor/s Map, Plate 5. Left. 4. 

From (z j which is the boundary of the County of Ardmagh, to (b ) 
the mouth of the river Ban,, being 2 1- hours riding, there are variety of 
fhores,_fand, done and bog. From b to c being half an hour * partly 
dony, partly fandy.. From (cj the black water and the boundary of 
the County of Tir-Oen, to (d J the boundary of the County of London- 
Derry, being three hours, the fhore is fand, done and bog. From (d) 
called the river of Balinderry or Coah, to (e) the river Moyola being 
one hour, the drorc is for the mod part gravel and iron ore. From 
(c J the Moyola* to (k ) Toom, the boundary of the County of Antrim, , 
and the common difeharge of the lake called the lower Ban, being half 
an hour, is partly fandy, partly a plafhy wet fiiore ; from a mixture of 
fand, clay, and the water of the river Moyola and lake. For here they 
mix. From Toom to (g) the river Main three hours, half gravel, and half 
extremely rough, and impofiible to be rid clofe to the water*- From (g) 
to (h)the river of Antrim one hour, partly inclofed in a deer-park, and 
not examined, partly a very fine drand ; from fh J the river of Antrim 
to (\ J Camlin or Crumlin river, two hours, mod part good riding, yet 
many loofe dones are fcattcred upon the diore, and the banks much worn 
with, water ; from (\ ) to fkj the river ofGlenevy, being half an hour, 
all fand. From fk J to f\J Portmore park two hours, being a rough 
fhore admitting one fhort fpace of fand ; from (\ J to (a) which includes 
afinallfpace of the County Down, which jud touches the Lake ; together 

with 

* Ir the didances denoted Ly the time of riding, do not feem to agree with the map ; it' 
fhould be remarked that this and every other map of Lough Neagh ; are exceedingly inac- 
curate, and that the Author of thefe Lectures did mean to give the public an accurate 
map of the Lake, but could not do it without an encouragement greatly exceeding die pre* 
lent meafure of generofity » 
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with the remainder of the County of Antrim, being two hours, the fhore 
is in fome places rough hones, in others bog covered with fand. 

The Lake has two iflands with hone buildings in them: For the 
fmall Lake, called Lough Beg, north of Toom, as commonly reckoned 
part of Lough Neagh, is not in the furvey. That Lough has an ihand 
in it, and the ruins of a church ; that ihand was once part of the main 
land. One of the iflands of the great lake is a league from the fhore, the 
other, one third part of a league, and are evident proofs of the incroach- 
ments of this lake upon the main land : For tliefe houfes were certainly 
built when the grounds they hand upon, were contiguous to the main land. 

This great body of water covering about an hundred thoufand acres, 
and formed by the influx of eight rivers befides fmall rivulets, may be 
determined to be of modern date ; by modern being meant, any time 
later than the general formation of fcas and lakes, when this globe un- 
derwent a confiderable alteration at the general deluge. For it is per- 
haps the ihalloweft lake in the world, of its dimenfions, being accord- 
ing to the account of navigators upon it, not more than eleven fathom 
in the deepeft place . Whereas the lake of Geneva has been tried with 
four hundred fathom of line, without proof of the bottom being reacht : 
Surely in a courfe of fome thoufand years, floods might have worked 
deeper than eleven fathom, which does not exceed the height of an 
ordinary church fteeple. 

Befides the evident proofs of its incroachments juft mentioned : {d} 
The difeharge at Toom being very liable to be choaked with fand is 

always 

(, d ) In a pamphlet publiflied in the year 1738, concerning the lowering the water of this 
Lough, there is the following remark which is to the prefent purpofe. 

1 have not mentioned the rapid liver Claude near Portglenone, becaufe it falls not imme- 
diately into the lough itfelf, but enters the lower Ban near Portglenone, and there being 
obftrufted in its courfe towards the lea, by the very deep water near Portna, it is driven 
backward in time of floods- Befides as the courfe of the lower Ban runs towards the north, 
and the north wind that blows againft them is often ft'rong, and in the time of poor Richard 
the fecond, when he was in Ireland was fo long northerly, that he had not a poll: from 
England in fix weeks after that the Duke of Lancafler was landed, and his fubje&s in arms 
againft him, this northerly courfe of the wind blows the water backward in fo ftrong a 
current that if any one throws either a flick or any light thing upon the water, they will fee 
it fwim upwards againft the courfe of the river, till it be out of fight. I will alknow what 
becomes of this vaft quantity of water which comes into the lough and is Raid there, and 

perhaps 
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always occasioning a delay in the flux of its water, which raifes and 
extends its furface. And . the violence of the waves tears and rends the 
banks, whether of turf or clay : But the former of thefe feems to have 
been the kind of matter which at firft made the common bafin of all 
the rivers. For there are very good realons to incline any one to think, 
who confiders it attentively, that the great bogs in the County of Tir- 
Oen marked (y), and thofe of the County of Ardmagh marked (j-), and 
that of the County of Antrim marked were all once one continued 
bog, with fome iflands of firm land, and perhaps fmall ftagnant inter- 
fperfed lakes. For of this kind the great bog (V) is at piefent; having 
raifed trafts of arable land in it called iflands containing thirty, 
forty, fifty, and fixty acres, and fmall lakes of one acre of water and 
more, to the Size of one which is four miles round,, called Lough Gullian. 

Seeing that it is generally and not unreafonably fuppofed, that all 
bogs of turf have fprings under them *, it Should feem likely, that 
this lake Should abound with fprings : But on the Shores and neigh- 
bouring Lands, although diligent inquiry was made concerning them, 
very few were found, and hardly any that kept their fluid Slate during 
the hard froft, in the year 1740, except one fmall fpring marked (x), 
and another of chalybeate water, marked (y). There is a remarkable 
well marked (z), called cranfield, and mentioned in the Philofophic 
Tranfadlions under the name of Cranbourn, with a fuperftitious account 
of brown crystals, growing there in a night's time, and that only on 

May 

perhaps never runs out. Without anfwering matters of fact with philofophical conjectures, 
It hath made the lough itfelf rife and Ipread, and fill itlelf with fand-banks, till it hath Ipoil- 
ed its own navigation, and not only incompafied one church, that of Ballyfcullin, and 
drowned a great part of the pa nib, but has covered great tracts of other rich land, 
that once adorned it with thofe noble oaks and firs that we now fifh out of it. 

One filherman that had removed his houfe twice, and was forced to move it again, 
complained, that he knew not where he might fet it, for the Ban followed him. See an 
anfwer Left 6. 

f They are called Derry with fome additional word in compofition. Derry in Irifii 
perhaps from tyv<; an oak, fignifying a planted piece of ground incompafied with a bog. 
Innis in I rich fignifies a piece of ground' incompafied with water. London- Derry, In- 
nis-lkillen. 

* Although the top of a mountain called the Df. vi i.’s bit, in the County of Tipperary, 
be a folid rock to a confiderable depth of pebbles cemented, yet it has a tegument of ex- 
cellent turf about two feet thick, without any appearance of pofiibility, of being produ- 
ced by fprings, but with a fair probability of being produced by the roots of heath con- 
fiantly growing there. 
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May eve : Large fpecimens of there cryflals much refembling brown 
fugar candled lie before you; they were found two miles from the fpring, 
growing plentifully in the clefts of a rotten rock, and alfo in the fod 
which grew over it, from w T hich it feemeth probable their growth was 
pretty quick: For the fod appeared to be a late collection of dirt and 
grafs. Diligent inquiry was alfo made concerning fprings under the 
water of the ‘take ; one perfon of no great veracity, allotted, there were 
places unfrozen in the winter 1739-40. 

Thefe cry Hals Mr. Boyle takes notice of in his treatife of Gems:} 
where he fays, ‘ there is a lake in the north of Ireland, which fupports 
‘ fiili as well as other lakes, when neverthelefs in the bottom of it are 
‘ rocks, to which adhere manes of beautiful figured fubflances in clear- 
‘ nefs and tranlparency imitating crylfal ; a prefent of which the chief 
* proprietor of the lake had fent him with a promife of more. 

Concerning thefe cryltals, more fliall be faid hereafter. 

But it is time now to anfwer the quelfions concerning the places 
where the fpecimens of petrification have been found. 

Having given a defeription of the lake, together with the difiances 
computed according the common rates of travelling, be pleafed to caff 
your eyes upon that point which lies on the fouth eaftern fide, under 
the title of Ardmore point, clofe upon the great bay called Tradubach,: 
There was the firlf fpecimen found of indifputable petrification, weigh- 
ing about twenty eight pound, partly expofed to the air, and partly 
in clay, within ten yards of the water of the lake, and which had been 
a fhort time before covered therewith. Its fituation was fuch as to ren- 
der it eafy to fuppofe that it had been rolled thither by the winter florins. 
For large mafles of other matter heavier than water, are frequently feeu 
upon fhores of the lake to which they did not belong, their native beds 
being fome miles diflant, particularly lumps of turf bog, fome ton 
weight. For water deducting from all bodies that lie in it, and are 
fpecifically heavier than a weight equal to that of as much water, as the 
furface of the body could contain, (that is, by ballancing fo much of the 
weight it is equal to a deduction of fo much, fo long as the bodies 
continues in the water) the overplus weight by which the body finks, 
'is but a final! refinance to the violence of waves, which may roll them 
hither and thither. 



The 
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The fhore of Ardmore point is rough, abounding with round hones* 
which render it unpleafant, but not impoilible to be rid. *Tis nearly 
of the fame kind for two miles northward ; but as, far to the fottth is 
altogether a bed of turf or pete, covered unequally with the fand of the 
lake, where the water having eafily wafhed away, the foft yielding fub- 
ltance of the turf throws up a deceivable covering of fand. 

Although diligent fearch was made along this fhore for fpecimens, 
and many little fragments were found, yet none with wood continuous, 
except this one, till two years afterwards ; when three large hones of 
the fame kind, were found in the water near the fituation of the firh *. 

Whereas former Inquirers have left upon record, that the mouth of 
the black water and neighbouring fhorcs, were particularly remarkable 
for productions of thefe petrifications, it was proper to examine thofe 
places accurately; which was done, yet nothing curious found. And 
to come direCtly to the purpofe, the entire encompafling fhore of the 
lake was carefully fearched without fuccefs, from the former point, to a 
point called Ahanefs, in the County of Antrim. 

This place feeming to be the forge, where thefe materials receive part 
of their form, deferves a particular and accurate dcfcription : Becaufe 
future reafoning concerning thefe productions, muft in a great meafure 
depend upon it. 

Ahanefs is half a mile fouth of the mouth of the river Glenevy, and 
the fhore between them is Tandy, it is three miles north of Portmore 

P park, 

* The letter of a very worthy Clergyman, who employs his time ufefully in religion and 
and hufbandry, is to this purpofe ; who at the requeft of the Inquirer, dug a pit in a part of 
the fhore which was not examined accurately before. 

OAoberp, 1749. 

A pit was digged five yards from the water of Lough Neagh on Tradubach bay, in the 
parilh of Sego, and County of Ardmagh, nineteen feet long, nine feet broad, and nine 
feet deep. 

At 1 1 inches from the furface, a piece of petrified wood was found in red crumbly 
clay, fome fmall pieces of black wood, fome common ftones, fome lime hones. 

At 22 inches from the furface, more black wood than before, clay, part red, part 
black, crumbly and hard to dig. 

At 33 inches, a greater quantity of black wood, and larger than before, black mouldy 
clay. Erom 3 feet down to 8 feet, a few fmall pieces of black wood, very few common 
hones, black clay as before, at the depth of 8 feet from the furface, the largeft piece of 
wood was found; 9th foot, the fame fort of black clay, quite dry, not the lead appear* 
a»ce of water throughout. J. Garroi. Compare this la/i remark with page 98. 
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park, markt (1) •f-, and the fhore between them is for the moft part rough, 
except in one place for five hundred paces it is fandy and pretty deep : The 
part immediately adjoining upon Ahanefs, is a fur face of yellow clay covered 
roughly with hones. The bank over the fhore from Portmore to Glenevy 
river is high, from feven to twelve feet in different places, and is a flifF 
red clay ; the appearance of it being perpendicular in fome places, with- 
out any plants growing upon it, denotes the violence of the water of 
the lake in winter floods and forms ; which have wafhed away all the 
furface of the earth, between it and Ram’s ifland (0), which lies about 
one league from the fhore ; but was certainly once part of the main land. 

At Ahanefs there has been raifed from time to time, above two ton 
weight of flones, with wood continuous to- them, one of which weigh- 
ing 1501b. is depofited in Trinity College, near Dublin (p) and feve- 
ral final! fragments of extraordinary rarity, got by breaking tire large 
flones, are depofited in the Univerfity of Cambridge, with the Wood- 
war dian profeflor of the knowledge of foffils ( q). A colledtion of the 

fame kind and value, is alfo prefented to the learned Dr. Richard Mead, 
and may be feen among his rich and judicious collection of rarities : 
The receipt of thefe was acknowledged in a very handfom. manner, by 
letters from the Uuniverfity and Dodfcor Mead (r)., 

Thefe fpecimens, with what lie before you, fhall bevouchers, not only 
for the fa 61 of petrification, but alfo for a good deal of that reafoning, 
which fhall hereafter be ufed in order to make which as. conclufive as 
poffible, every circumftance of the place, wherein thefe heterogene 
wood-ftones are found, mull be minutely related. 

The bank at Ahanefs is twelve feet high, between the bottom of 
which, and the lowefl water mark in fummer, there is a fpace of about 
ninety feet, which fpace in winter is fometimes covered with water. 
Upon digging a pit in this, place (of which there are fevcral made) 

The 

-fc Grierfon’s map. ( oj Qther.wife called Innis Garden. 

(p) This fpecimen and petrification firfl found, were prefented to the Univerfity near 
XJublin, the firfl found fpecirnen was fixt in a frame of holly There was alfo prefented, 
at the fame time, a very curious fmall fpecimen, which the Rev. R. Difncy, T. D.i 
in the receipt which he gave for the whole as Librarian (there being fome books alibi 
prefented at the fame time) promifed to- have framed and. glazed for prefervation* 

(7) See the letter from the Univerfity of Cambridge, in the addrefs prefixt to this, 
book. 

{r'j See letter from tire Univerfity and Doctor Richard Mead, in the AxldrcA 
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The upper ftratum of matter is red clay, three feet deep, the Second 
ftratum is ftiff blue clay, four feet deep, the third ftratum is a black 
wood, lying in flakes four feet deep ; the next ftratum is clay. From the 
top of the ftratum of wood to the furface of the earth is feven feet, and 
before the water of the lake incroached fo far upon the land, it was 
nineteen feet, which is neceflary to be remarked, in order to account for 
the form in which this wood lies. For it has no intermixture of the 
neighbouring ftrata with it, nor has it any void fpaces as fliould be found 
amongft timber thrown in a heap, unlefs fome incumbent weight fliould 
fo prefs the mafs, as to reduce the round form of trees to a flat, and 
thereby fit them fo exactly together, that they may appear one folid 
uniform mafs ; or fo prefs the Small boughs with their leaves into the 
interfaces, as to give the appearance of one folid homogene mafs. 
In many places of this mafs, the leaves of trees feem principally to be 
prefled together, fo as to form matter of the vifible appearance of what 
the workers in leather call Jump, being thin parings fo united. by 
preflure, as to become Sufficiently firm for heels of Shoes. 

For the wonderful effects of conftant preflure (tho 5 the preflure be 
not great) Shall be demonftrated in the next lecture. 

Such a kind of appearance this ftratum of wood has ; it is one uniform 
mafs capable of being cut any way with a fpade *, tho’ more eafily with 
the grain, and breaking thereby into Small flakes, may be thrown up 
to be fuel for fire : It has evident marks of violent collision or preflure, 
as may be feen in the Specimen before you ; where the fibres of fome 
are Squeezed up into a complicated clufter, as if a man Should fqueeze 
end ways in a vice, a Short piece of hempen rope ; or laying a longer 
piece upon two planes almoft contiguous. Should by a preflure from 
above, fuddenly bend the fibres and force them out of their ufual di- 
rection, a little way into the aperture below, and perhaps tear fome of 
the fibres ; ( e ^which remark will appear to be of Singular ufe hereafter. 
The flaky parts, upon clofe examination, feem to contain in them fmall 
boughs, and are themfelves principally made up of leaves very clofely 
preft together. Sometimes this wood will not eafily break, and in that 
cafe, requires the aid of Some other tool to Separate it from the mafs,. 
which, if carefully done, may afford a block of two, three or four hun- 

P 2 dred 

(c) See Number XXVII. Left, III, * Foffil wood is often foft in the earth, and 
grows hard and tough in the air. 
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dred pound ; which when examined, are found to confift more or Iefs 
of hone : One of them at prefent in your view, is about two hundred 
and fifty pound weight. 

Here and there is found fmall congeries of white clammy matter, 
much of the appearance and confidence of thick cream, or. liquid and 
grumous chalk, not gritty, taftlefs and eafily d Halving m the mouth 
after chewing ; perhaps it may not be improper to call it lac-lun<e. For 
when it is dried, it becomes a white fubftance, with a fmall degree of 
coheflon, like very brittle chalk. 

It is not eafy to examine the wood in thefe pits, fo as to judge of 
the groflnefs of the timber which makes this ftratum i Becaufe they are 
lb comprefled together, that no diftmction can be made. The appearance 
fhould at firfl incline one to think, that they were an heap of chips 
with a few blocks of grofs wood thrown in amongft them. The in- 
flux of water at the time of working. Is another difficulty in this in- 
quiry. Nor is it eafy to determine whether this water be a real 
fpring, or the water of the lake which is fome feet higher than this 
ftratum, and not many feet from- it. For although the ftratum of clay 
immediately above the wood, is feemingly tough enough to refill: all 
penetration of water (as the working peafants well know, who prefs it 
with their feet into holes, when the water flows upon them in a ftream, 
and thereby flop it for fome time,) yet if this bed of clay has any open 
paflage any where in tire neighbouring lake, the water may eafily flow 
in, and afterwards infinuate Itfelf through the layers of wood: For 
although the inner part of a large hard log feems immediately dry, when 
taken out of its bed, yet the furface is always wet. It is probable that 
this water is no other than the water of the lake ; becaufe, were it that 
of a fpring, perhaps fomewhere on the fliore in the neighbourhood, it 
would burl! out and fhew itfelf, but no fountain is obferved to be in 
the neighbourhood. 

It muff not be concealed that this ftratum of wood, does not feem to 
keep an exact parallelifm with the horizon, but towards the land feems 
to rife higher, in fo much that at the bottom of the bank, at an height 
to which the water of the lake never readied, this, ligneous ftratum was 
obferved, and in it a petrification of fome pound weight, which fhould 
have been taken, if there was not clanger of bringing down twelve feet 
height of day upon the workman’ s head* 

The 
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The qualities of this wood as to burning, cleaving, and bituminous- 
fmell, have been already taken notice of, and need not be repeated ( /'). 

And as to the extent of this ftratum of wood, you may as well judge 
of it from the map as from the land: For it is certain, that it is continued 
under the clay bank into the land, and under the water of the lake the 
contrary way; how far it extends along the fhore, may be tried by 
Others, to whom the expence of digging will not be burdenfom : Ex- 
periments hitherto made, do not take in more than a hundred feet. But 
that it extends under the lake a confiderablc diftance, or that there arc 
ftrata of the fame kind of matter, a confiderablc diftance from this place, 
under the water of the lake is plain, from the finding of fpecimens at 
twelve miles diftance from it. For the promontories, which project 
out into the lake, called by the neighbouring inhabitants points, would 
in all probablity interrupt the rolling motion of any ftones from Ahanefs 
pit, to places on the fame fide of the lake. Therefore the fpecimerr 
found firft at Ardmore point, was the property of fome other pit, which 
perhaps lies out in the body of the lake ; and the finding of three large 
fpecimens afterwards, in the water near that place, i§ a good proof of 
this. For the Rev. Mr. Carrol, a very worthy Clergyman mentioned*, 
who lives near Ardmore point, and has a curious difpofition to fearch into 
nature’s works, confiftently with his clerical employment, which he has 
for many years attended with diligence ; not only found fome fpecimens, 
in water, of petrifications with wood continuous, having fearched at the 
fequeft of the Inquirer, along Tradubach bay; but alfo digging to 
the depth of nine feet, gave an account by letter, of his having met 
with fome lumps of mixt matter of the fame kind ; but he did not ar- 
rive at any continued ftratum of it in the manner deferibed at Ahanefs; 
perhaps he did not go deep enough, or perhaps the ftratum lies under 
the water, where it is not eafy to get information. That a ftratum 
lies fomewhere in the neighbourhood is probable. For one fpecimcn. 
he found in the water, was two hundred weight ; and being fiat, could 
not have been rolled far. For if it had, the action of rolling would 
have altered its fhape, at leaft have worn off the wood : But it had a 
great deal of wood in the furface. 

It 

(f) See from Namber C. to CL 1 H* III. Alfo page 86,8 7. * See nose page 35. 
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It is mil of more importance in determining this to obferve, that the 
lira turn of wood at Ahanefs lies fevcn feet below the water, and could 
not have any part of it rolled into the lake, till the feven feet of clay was 
lii:i w a fhcd away, but that Hill remains as a barrier between it and the 
violence of the water. There are therefore ftrata of this matter in the 
body of the lake, made bare of all fuperincumbent ftrata of denfe mat- 
ter, and therefore liable to be difturbed in ftorms. Even at Ahanefs 
it a fair experiment was made at a diftancefrom the fhore: Where the 
water is more than feven feet deep. There is little doubt but that many 
Specimens might be found. But to proceed in deferibing other places, 
where fpecimens have been found. 

_ Obferve Gentlemen in the map the river Camlin, about two miles 
diftant from Ahanefs : Upon this river about one mile from its mouth, 
was found the largcft fpccimen of thefe petrifications : It weighs 692ID. 
and being too weighty for a table and unmanageable, it is placed at the 
outfide of the houfe fgj . If the fragments broken from it, of which here 
is one, be added, its weight was more than 7001b. It is intirely ftone 
without, and this fragment of it fhews that it has a great deal of wood 
within. It was found under a bank fix feet high, and almoft buried 
in gravel raifed three foot above the furface of the river, when the 
water was low; It appears like an old ftump of a tree, and was found 
in the pofture of growth: Care was taken in railing it to obferve 
nicely the bed in which it lay ; but nothing lingular could be fecn : It 
had no roots extended from it, nor the appearance of any in the gravel 
decayed or petrified. This was not the place of its formation feems 

to have been rolled thither by fome violent flood from an higher part, of 
which violence the banks in many places give evident proofs : And the 
lake is no way concerned in the production of this fpecimen of petrificati- 
on, for it could not move againft the natural courfe of the water. There is 
therefore fome bed of petrification higher up in the river Camlin. Search 

was 

( g ) See Plate 3. fronting Left. III. And defeription. Number I. Left. III. Alfo 
advertifement Left. III. 

(/>) T his fpecimen is very extraordinary, and perhaps the mod curious of any in the 
world, one equal to which may perhaps never be found, even at the Lake which is fo fa- 
mous for them ; and of which, a gentleman of letters, wealth and extenfive acquaintance 
in the world, faid, he knew places where it would be purchafed at a hundred guineas. It 

is 
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was alfo made for fome large ftones of this kind, upon the river Gle- 
nevy, but the fands having covered the places where reports fay they 
lay, no difcovery was made, and therefore all remarks may be fpared. 

Bcfides 

is at prefent kept in a large oaken frame, whereby it may be conveyed to any place without 
injury, and that foreigners unacquainted with the Englhh language, might be acquainted 
with it, a fhort defcription of it was printed in the following form, and fent abroad with a 
copper plate of it annext thereto* 

In. gratiam extraneorum. 



SPECIMEN LIBRI 

Qui infcribltur 

LECTIONE S 



In Philofophia Naturali, quibus fundari poterit Ratiocinium, quod refpiciet Petrificationes, 
Gemmas, Gryftallos, et Qualitatem Sanativam Lacus NEAGHI in Hibernia. 



/^Uandoqurdem multa INQJIIRENTI 
forte fortuna occurrcbant, quae antehac 
fruftra quaeliverant alii, iique rerum # nova- 
rum avidi: SPECIMEN operis delineator, 
utii, quibus cordi funt iftius modi ftudia, 
Propofiti Fautores fiant. 

Divitibus et Doftis, qui volunt et qui pol- 
lent, opus ell: Philofopho in arcana Naturae 
impenle inquirenti ; quorum gratia, praecipue 
qui Linguam anglieanam parum, aut neutf- 
q.uam callent, Defcriptio molds Saxo-ligneae, 
JEre, et Verbis, aliquo modo exhibetur. Prae 
Multis, quorum continebit Syllabum in lu- 
cem jam prodkurus Liber, profeitur infignc 
illud Saxo-ligneum Specimen ; ut pote quod 
apud pofteros duraturum ftabilibit veritatem, 
aliis forfan, minoris pretii et ponderis, amiflis 
aut perdkis ; adeo imkatur aururn, cujus pon- 
dus eft valor- 

aa as ’anaiah'2, potiufve MOLES 
SAXO-LIGNEA ad profunditatem quo- 
mndam digitorum. infigniter lapidefcit, ig- 

* Nevil, LLhuvd, Smith, Molyneux&c. vide a£Ia Eru* 
totuoivAuglhe Phiiofophica. Titulo Regalis. SiocieUtis^ 



ni% pins quam Scintillas ohalybe percufla^ 
quern valde conterit, emittens, lignum intus 
reconditum mollius quam pro more ligni ha- 
bet. Fragmentum enim G. D. (duae enina. 
funt facies ejufdem fragminis fecund um mo* 
dulum digitorum exaratae) ex apice Mol is, 
magni non fine vi diffiffum, ex ligno, linea 
b c. aeque ac lapide alibi c on ft an s, argumen- 
tum eft, lignum intus in corde Molis latere ; 
cujus eopiam, rimando vulnus a cultello, primi 
fpeftatum admiffi acquirebant. JES fignatum 
A (una facies Molis Saxo-ligneae, cujus al- 
tera B) exprimit pondus, teftimonio magi- 
ftratus, cujus erat in Emporio pendere res 
mercales. Color eft albus aliquantulum fla- 
vefcens, quoniam forfan in Sabulo, quo re- 
perta eft, diu jacuiflet ; cujus adhue cemuntur 
calculi,, per fcabram fuperficiei partem, cellu- 
lis, velut malleo fixi. Materia vero ita co- 
lorata craffitie hodiernum non excedit mone- 
ls argenteae Anglicans Denarium, reliqua 
nigrefcit, praeter quod qu-ibufdai* eft cserulea 
locis* Atque ita fe habet in aliis. Plurima 
enim petrificationis Specimina in fuperficie 

terra- 
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Befides thefe places, there are others too numerous to be mentioned 
particularly, wherein petrifications are found, that is, thofe of the white 
light kind, which never were feen with any wood continuous. It is 
common to find them upon the fhores, fuch as are all done and of the 
white kind, and the general remark upon them is, that they have the 
marks of an ax upon them. But this laft circumftance is a good argu- 
ment to prove, that they are no more than the heavy black hones car- 
ried from their native beds, and bleached by, the fun, after being well 
walked with water, fo as to lofe all their wood. For the wood of 
Ahanefs pit, is frequently obferved to break crofs the fibres in fo fmooth 
a manner, fometimes Hoping, fometimes tranfverfly, as not improperly 
to reprefent the eiFe<5l of edge tools. 

The wood when petrefied, has often a furface fimilar to thefe fmooth 
tranfverfe feftions, but it is probable the wood was firfl: broken into 
this form and petrefied after ; becaufe it is not ealy to break the hone 
crofs the fibres, into thefe fmooth furfaces. 

Thefe 



terrae jacentia albo gaudent colore, a creta 
non multum abludente, pauca vero caeruleo, 
praefertim ft afpergantur plnvia : intus nigref- 
cunt : Si conterantur Specimina, pulvis fiunt 
fufcus, aliquandofubalbidus, et inter conteren- 
dum, odorem excitant fenfationi grate balfami- 
cum, et fibimet ipfis forfan peculiarem. 

Inventaeft haec Moles Saxo-Lignea, duo 
-miiliapalluum aLacu, juxta fluvium G a m l i n, 
fupra vero aquae fuperficiem in ripa ties circi- 
ter pedes : Supra hanc materia perpendicula- 
ris fabulofa, tanquam Ripa fupra Ripam, vel 
agger quidem videtur ; attamen eft ftratum 
materiae antiquum, minimeque faiVitium, gra- 
mine, praeter faciem fex pedum verfus fluvi- 
um, haud tenuiter veftitum. Facies Ripae 
quail nuper aeri oculoqueexpofita, nulla gau- 
det herbarum fpecie. Circa molem vero 
Saxo-ligneam, cujus pars aliqua prominebat 
in Ripa inferiori veftimentum erat tenue gra. 
mineum. 

MOLES haec, neque truncus neque radix 
^rboris, utriufque vero particeps, vcgetationis 
habuit polituram ; prout marcidae arborum 
partes locis praefertim cefpidriis fepilfime cer- 



nuntur, radix fcilicet fabter terram, pars ad- 
modum fcabra trunci in aere. Nulla autem 
erant veftigia radicum fefe undique extenden- 
tium, pro more aliarum arborum, neque ulia 
indicia molem hanc, dum arbor fuit, ibi vita 
frui vegetabili. Nam proxima fluit aqua ju- 
gis , atque, etiamfi juxta crefcunt frutices in 
Ripa fabulofa, Arbor, magnitudinis, qualis 
haec olim fuit, in materia inftabili fe neuti- 
quam ftabilire potuit. 

Unde igitur, et quae vis hue appulit M O- 
L E M infignem Saxo-ligneam ? Cuinam de- 
betur caufae immediatae metamorphofis ilia 
miranda ? Quantum ea peragenda infumptum 
temporis ? Qualis fuit arbor, quantum tern- 
pus, quaenam caufa, ubileftus genialis? Om- 
nium eft quaerere non omnium dicere. 

Quid de hifee aliifque multis (quippe 400 
funt Specimina*) fentit 1 NV ENT OR, libro 
Phaenomena Lacus hiftorice & philofophice 
exhibente, forfan non line veritatis filo, ani- 
mum, per effe&uum labyrinthum, ad C AU- 
SAIVJ UN AM PRIM AM caute ducente. 
Lectori, perito, c and i do, bene vo- 
lo, dicere exoptat. 

# Horum catalogue fotfar pojlbae infubliivm prodibit m 
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Thefc white (tones alfo upon breaking, fometimes exhibit a more 
black compact hone in the heart, being not yet perhaps fufficiently or . 
thoroughly fcorcht by the fun. 1 - A culinary fire will in a fhorttime re- 
duce thefe black hones, to the hate of thofe found upon the fliorc, that 
is; whiter, lighter and more fiflile. • 

In many parts about the lake, there are fields wherein the plough and 
the fpade frequently turn them up, and they never are further regarded, 
than when one of them feems by its -fhape, fit to be ufed in fharpening 
of inhruments , the peafant commonly hoops for it. ■ And of this kind 
petrifications are found in gravel, even eight miles difiant from the- 
lake ( i J.'- 

Thc hifiory of the healing quality of the lake, fhall now be related. . 
Mr. Nevil in his obfervations on Lough Neagh, defer \bes fijhing bay, 
(markt(r) inGrierfon’s map, (fronting Lcct. IV.) which has been moft- 
remarkable’ for cures in the following manner. - * This bay is about half 
‘ a mile broad, has a fine fandy bottom without a pebble in it ; fo that- 

* one may walk in it with fafety and eafe, from the depth of the ankle 

* to the chin, upon an eafy declivity, at leaf! three hundred yards before 

* you come- to that depth’. - 

The hifiory concerning this bay, may be found in the Natural and 
Civil Hiftory of the County of Down, pages 159 and 160. - 

‘ The occafion of firft taking notice of this bay for cure, is faid to- 
•- have been in the reign of Charles II. in the inftance of the fon of one 

* Mr. Cunningham, who had an evil to that degree, that it ran on him 

* in eight or ten places. - He was touched by the king (to whofe royal- 

* touch, a virtue was at that time aferibed of healing this diftemper) 

‘ and all imaginable means were unfuccefsfully ufed for his recovery: 

* his body - was fo weak that he could not walk : But at length he was 

* bathed in this lough for eight days, his fores were dried up, and he 
‘ -grew healthy, married, begot children, and lived feveral years after ; 

* Many frequented the lake, who were afflicted with running fores, 

* 'and returned home perfectly healed, Thefe infiances are fo well at- 

Q_ ... * tefted, 

0 ) Having thus finifhed the hifiory of petrifications, it may be proper to declare, that 
whereas in the advertifement to Left. 3. it is faid the colleftion confifls of above a hundred 
articles more than the printed catalogue contains, now having determined the number of 
articles, neceffary to be given in print, the reader may be informed, that the colleftion con- 
fifts of above three hundred articles more than are printed 3 and which are well worth 
obleivation. 
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4 teftcd, that they admit of no difpute, yet we can fcarce be perfuade'd, 
* 4 but that this lake was much more early remarked for the healing pro- 
perty aforefaid, than the period here affigned ; though it might in a 
• 4 long tradt of time have gone into difufe, and be neglected and for- 
‘ gotten : The very name of it feems to hint at this quality..; Nealg and 
‘ Neas .in Irilh fignifying an ulcer or fore, how eafy is Neafg. corrupted 
4 'into Neagh. 

‘ Thechymical analyfis of the water difcovers nothing in it peculiar or 

* different from the contents of other loughs or waters of other bays in this 
* -kingdom, all of them exhibiting very nearly the fame fort of refiduum, 
4 as particularly appeared by experiments made in concert on the waters 

* of this lough, and the famed Lough-Leighs, or the healing lough, in 
4 the County of Cavan, each yielding upon evaporation a fmall quantity 
4 of bituminous, or at lead fulphureous matter, from which they both 
4 feem to derive their healing quality before hinted. For it is ob- 

* fervable, that the folid contents of tliefe waters, differ greatly front 
4 thofe of mod common fprings, which generally contain a diffolved na- 
4 tive lime-ftone, which the waters of thefe. loughs do not; but a dark 
4 brown vifcid matter, fparkling, (f inking, and burning- black on -a red hot 
‘-iron; and' herein they differ greatly front the petrefying waters of this 
4 kingdom and Great Britain, which abound with lime-lione, and whofe 
4 petr ideations are a true native 13me-(fone. 

It is very probable the water of this lake bad a great fame for a fa- 
native quality, -before the experiment was tried on JVlr. Cunningham : 
Other wife -what ..flaouid induce him to an experiment of this kind. 4 Are 
4 not Abanaand.Pharphar, rivers of Damafcus, better than all the waters 
of Ifrael’, is a fentiment natural, enough to thofe who only mean to ufe 
natural means. If this gentleman was of Kngland, he would probably have 
thought it more prudent to have ufed any pool in his ..own neighbour- 
hood, than to go to another kingdom, and to a part of it that was 
then very ill cultivated- -f*: If he was of Ireland, what occafion had he 
to go to the king, when-he had the. better means nearer at hand *. Take 
the (lory in any light, and it fufhciently proves the reputation thefe 
waters bore, even fo early as the reign of King Charles the fccond. 
Such reports always arife from unfought occasions, rather than de~ 

Tgned 

f If the fame of the lake was not very extraordinary. 

■* Perhaps the opinion of the royal touch was- then mod credited, and that failing, the 
^ker \v;as trie.d. 
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ffgncd inquiries. The curing of mangy dogs in the County of Cavan, 
gave rife to the fame of the lake there, the virtues of which were 
often tried afterwards on human bodies. The fir ft occafion of the fame 
of Lough Neagh in this refpe&y records do not relate : Perhaps, if 

they did, it would be as idle as the ffory of the origin of the lake,- which 
has too many circumfiances of an old woman, and a. pitcher, and a well, 
and a door, and a fudden overflowing of. that- well, fo as to form a 
lake becaufe the door was left open,'- to be related in a ferious book. 
The purpofe here is to fhew, that the waters of Lough Neagh have 
had a reputation of healing diforders of bathers for many years pall ; and 
that it ftill continues to have this reputation, the numbers of people 
who go from Dublin and other places to Fifliing-bay, and to Lurgan, in 
order to bath' in the lake during the fummer feafon, are fufficient to 
teftify. The phyfical caufe of this quality in the lake, and that of pe- 
trefying, if it has both or either, .fliall.be inquired into and afligned in 
the following leCture, . ..... 

The Gems and cryftals, defcribed in the latter part of the lecture of 
nietamorphofes, deferve alfo a place here, as hereafter in two places 
more ; being not only new in this part of the world, but valuable alfo 
in their kinds. The reafon of mentioning them in the catalogue, was 
to defcribe their natural forms ; the reafon of mentioning them here, 
is to defcribe the places of finding them; the reafon of mentioning them 
in the phyfical le&ure, is to aflign the phyfical caufes of the pro- 
ductions, "and the reafon of mentioning them in the phyfico- mechanical 
lecture, is to fliew the ufes that are made of them, after they pafs through 
the hands of artifts, as well as the religious and civil regard that has 
early been paid to them in thefe laft rcfpeCts. 

Very little will fuffice for the purpofe. of this leCture. All Gems 
contained in our catalogue were found loofe upon the fhores of Lough 
Neagh, in the compafs of very few miles, to wit, between (v) and (V) as 
markt in Grierfon’s map. The large cryftal in particular weighing 
two pound two ounces, Whofe furfaces are delineated in a diminiflied 
form *, was found at (a). And the fragments of a very large and beau- 
tiful colourlefs cryftal elfewhere mentioned in thefe lectures, and prefented 

Q_2- CO 

* Fig. 5. of Plate 6. fronting Leisure V. 
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to a worthy Gentleman in Dublin, was found in a turf bog, on the very 
furface of it, about three miles into the country, Mr. John Stothard 
in the neighbourhood ; of the lake; a Gentleman of the higheft eftimation 
where honour and generofity bear a price, two Gems like thofe natural 
gems in the bread-plate of Aaron, which contained all the tribes, as thefe 
do all other virtues., was the worthy perfon upon w-hofe authority this 
was related. : It was likewife in part, of his demefne, that the Inquirer 
found fome of the agats, as well as at a hill (p) about live miles from the 
lough, in the County of Antrim. In the fame hill was found a great 
deal of Talk. ? For a large vein of it was difeovered fome years pad, 
when the late Lord Vifcount Conway was fearching for coals. Upon 
the fhore of the lake near the river Main, were found the brown crydals 
mentioned in the lecture of metamorphofes ; and alfo page 94, where 
there was a rcafon for mentioning the Well, called Cranfield, which in 
fome mcafurc made it expedient to anticipate this part of the defign ; 
Referring therefore back to what is faid of the well, here it is neceflary 
to bellow fome words upon a remarkable bed of that cryftalline matter 
about four miles diftant from the well, and very near, the mouth of the 
river Main. 

For fome fpacc along the fhore, in that part of the lake, is a kind 
<of quarry, of a fort of rotten Hone, or a rock that has hardly con- 
fidence , fufficient. for the mod ordinary building ; for a pcafant broke it 
up pretty eafiiy with a fpade. Between the intcrdices.of this rock, which 
: in many places were of two and three inches breadth, tranfparent brown 
crydals grew, fhooting one into another, fo as to make a clofe and 
compact congeries. They feemed to grow from each rock, in fuch man- 
ner, as to fit themfelves into the irregular interdices of, thofe growing 
from the. oppofite rock, that no voidfpace was left, in which a pin could 
penetrate ; ,The figures of thefe can not be determined. For they are 
of ail forts of irregularities. Yet the whole mafs is exceedingly like 
that of brown fugar when k is candied ; that is, when the mafs is 
. of the beautiful and elegant kind. T or the generality of it. has a great 
degree of foulnefs in it, and has no fort of beauty. 

Thefe crydals are extremely brittle, not being, capable of being ap- 
plied to any fort of ufe, in refpe^t to the decorations of human apparel, 

Made§ 

(pj Galled Mcgabery, being thceftatc of the Right Hon. the Earl of Hartford. 









Hiftorical LECTURE IV. I ©7 

T-Mafles of them would become grottos exceedingly well ; and by digg- 
ing fufficiently deep, great quantities may be raifed, Towards die 
upper part of the fhore, where the lake reaches only in its hlgheft flats 
of flood; there is a fort of a fod, the greateft part of which is this cry- 
flail ine matter, kept together fcemingly by the roots of the grafs which 
grows amongft it, 

Thefe cryflals along withfome of the white kind, both of Lough 
Neagh and Kerry, were put into crucibles, and fubmitted to the influ- 
ence of intenfe heat, the rcfult of which is exprefl in the following let* 
ter of a young Gentleman already mentioned with credit, 

‘ The brown brittle matter like fugar candy of Lough Neagh, be» 

< came lime in an hour, in an air furnace, and after iix hours it did 

* not feem to be altered farther, 

* The white cryflals of Kerry and Lough Neagh were put into cru- 
« cibles, which were put into an air furnace .with a very flrong heat, 
-< After one hour one crucible was removed, and the cryflals feemed to 

< have undergone very little change, more than acquiring a reddifh. 

* colour, which perhaps may have been oceafioned by fulphur, which had. 
6 been burned in the fame crucible before, 

- * After fix hours the other crucible was removed from the fire, and 

* the cryflals, I thought, feemed more bright than before, and more 
-* brittle, and had many cracks In them, but no other way altered. 

ROBERT DAVIES. 

In the abridgment of the Philofophlcal tranfa&ions, the brown cry- 
flals which became lime in one hour, and perhaps fooncr, are mentioned, 
Vol. 2. Page 464, being an extra# of a letter from Sir Robert Redding, 

* I lend you herewith fame floncs of an amber colour, taken out of 

* a fpring called Cranbourn fpring, near Lough Neagh, which the 

* country people tell us, grow at the end of a little rufh, and drop 
« off, and arc to be found only on May-day eve, and good for God 

* knows what : They look like the germinations of fame of your falts 

* but in the fire give no figns thereof by crackling s They arc ’cicatrical 

* and angular, and being pounded, the powder is white. 

To which he might have added, had he tried, this powder Ferments 
with fpirit of vitriol. If they are electrical, it is in fb final! a degree 
-as ficarce deferves notice,’ 



T H* 



io8 Historical LECTURE IV. 

This account was taken haftily from the people of the place; they 
are found in plenty two , miles from the fpring, and any time in the 
year. 

Although thefe fubflances are here called cryflals, yet perhaps it would 
be more agreeable to the diflindtion of things commonly ufed by the 
naturalills, to call them fluores; which are fubflances, inferior to cryflals, . 
as fome fay (/) were it not that thefe tho’ very brittle, almdl fplitting 
with the preffixre of the nails, yet do not flow in an intenfe fire to a 
liquid metal of glafs, if that be what fome naturalifts mean by ftuunt. 

‘ Doctor Woodward fays of fluores; they do not flow but are cal- 
* cined by intenfe heat, and are ufeful in fufion of metals, as lime by 
•* abforbing the fulphur, whicrr would otherwife prevent the metal to 
‘ flow.’ The experiment therefore mentioned is to the purpofe, and 
determines that thefe are fluores in Dodtor Woodward’s fenfe, becoming 
lime. And by a hammer or peftil they are eafily reduced to a ..white 
powder. 

(s) Schuitzer fays page 242. iter alpiaum. Lug. Bat. Ita videtls in cryftallorum confor-^- 
tium accerfo fluores, ita a fluendo diftos, quod in .igne fortiori fluant & metallorum fluxum 

promoveant — -A cryftallis non differ 11 lit nifi inferiori mollitiei gradu, ita ut gemmas 

nobiliores.duriflimas, cryftalios duras nec tamen ab igne liquabiles, & fluores molliores in. 
jgjie fluxiles.hexagonaplerumque figura gaudentes fubordinanda invicem putem. 

‘ The fpecimen defciibed by Woodward under the character of a glqfly, talky, yellowifty 
4 fpar, fejBewbat refetnbling brown fugar candy, is perhaps of this kind. 

Cat. Engl. foIEils, parti, page 148, 150.-, 
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PHYSICAL LECTURE, 



Solving the Phenomena defcribed, 



There are certain waters which condenfe wood, and other light bodies into a ftony mat- 
ter, fothat the lower part of the body, which was under the water, ftiall be Hone, and that 
•above, remain wood ; and hereof I myfelf have feen inftances : This is a particular which 
■fhould be well inquired into, as it may afford great light in the practical bufinefs of conden- 
sation. Hiftory of Condenfation &c. by Lord Verulam, abridged by Shaw. 

I fee not, why natural knowledge muft be more profperoufly cultivated by felfifh natu- 
■ralifts, that aim but at the pleafing of themfelves in the attainment of that knowledge ; than 
'thofe religious naturalifts, who are invited to attention and induftry, not only by die plea- 
•'fantnefs of the knowledge itfelf, but by a higher and more engaging confideration; namely 
*that by the difeoveries they make in the book of nature, both themfelves and others mav 
■•be excited, and qualified, the better to admire and praife the author. 



ORAN 
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Towards 



B Y 



Afligning the true, or moft probable Physical Caufes, 




R E 




The things, which thefe proud men defpife. 



le things, which thefe proud men defpife, 
(And call) impertinent, and vain, and fmall, 



Boyle, Excellency, of Theology, & c „ 



Thefe fmallcft things of nature, let me know, 
Rather than all their greateil; aifions do. 
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LECTURE V. 



B EING arrived at a main part of our bufinefs, to give the phyfical 
caufes of the phenomena defcribed, there can be no better introduc- 
tion than the model of the noble defign, of the foundation of the ROY- 
AL S O C I E T Y in England, as the excellent hidorian relates it *. 

-* Their purpofe is, to make faithful records of all the works of nature 
* or art, which can come within their reach; that fo the prefent 
* age, and poderity may be able to put a mark on the errors, which 
* have been ftrengthened by long prefeription ; to reftore the truths, that 
* have lain neglected ; to pufli on thofe, which are already known, to 
* more various ufes, and to make the way more paffable, to what re- 
4 mains unrevealed. This is the compafs of their defign. To accom- 

4 plilh this they have endeavoured and lludied to make 

4 it not only an enterprize of one feafon, or of fome lucky opportunity ; 
* but a bufinefs of time ; a fleady, a lading, a popular an uninterrupted 

* work. — Our churchmen the greated and mod reverend, by their 

4 care and pafiion, and endeavours in advancing this inditution, have 
* taken off the unjud fcandal from natural knowledge, that it is an enemy 

* to divinity. -We are to overcome the myderics of all the works of 

* nature, and not only to profccute fuch as are confined to one kingdom* 
4 or beat upon one ffiore. 

With regard to thefe excellent fentlments of a mod honourable fociety, 
the ' foregoing, prefent, and following leftures are compiled ; and for 
which that excellent writer has already diffidently apologized ; it being 
highly becoming a clergyman, to intered himfelf in the phenomena of 
the ^natural world, which is the handy-work of God, whofe minidcr 
he is, and whofe works are the objects of dudy, to the members of that 

R noble' 



* Sprat, Part II. 
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noble fociety,. who have eminently diftinguifhed themfelves near a cm- 
tury. Yet we can not enter upon this part of our talk, which now is 
incumbent upon us, without fome more of that writer’s elegant and mo- 
ral fentrments, which equally concern the fpeaker in pMofophy,, and 
the hearer ; the writer, and the reader. 

‘ What great things can be expected, if mens underftanding lhall be, 

* as it were, always, in the warlike hate of nature, one againlt another? 
‘ If every one be jealous of another’s inventions, and hill ready to put 
‘ a hop to his conquefts ? Will not there be the fame wild condition of 

* learning, which had been amongfl men, if they had always been dif- 
< perfed, ftill preying upon and fpoiling their neighbours ? If that had 

* (till continued, no cities had been built, no trades found out, no civi- 

* lity taught: For all thefe noble productions, came from men’s joining 
4 in compaCts, and entring into fociety. It is a ufual faying, where the 

* natural philofopher ends, the phyftcian mujl begin, and I will alfo add, 

* that the natural philofopher mujl begin, where the moral ends. It is 
4 requisite, that he who goes about fuch an undertaking, fhould firlt 
4 know himfelf, fhould be well praCtifed in all the modell, humble, 
4 friendly virtues ; fhould be willing to be taught, and to give way to 
4 the judgment of others. And I dare boldly fay,, that a piain induftri- 
4 ous man, fo prepared, is more likely to make a good philofopher, than. 
4 all the high, earned:, infulting wits, who can bear neither partnerlhip,, 
4 nor oppohtion. The chemills lay down, as a neceflary qualification 
4 of their happy man, to whom God will reveal their adored elixir, that 
4 he muft be rather innocent and virtuous, than knowing. And if I were 
4 to form the character of a true philofopher, I would be fure to make 
4 that the foundation : Not that I believe God will befiow any extraor-* 
4 dinary light in nature on fuch men, more than others, but upon a 
4 bare rational account. For fuch men, whofe minds are fo foft, fo 
4 yielding, lo complying, lo large, are in a far better way, than the 

bold afiertors they will pafs by nothing, by which they may learn 
4 they will be always ready to receive, and communicate obfervations 
4 they will not contemn the fruits of others diligence, 
4 they will rejoice to fee mankind benefited, whether it be by them- 

* fely.es or others* 

Intending 
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Intending to ufe the modefty here required, and hoping for the hu- 
manity and tendernefs deferibed, we now enter upon the bufinefs. 

The Design of the prefent ledfure is to fpeak concerning the caufes 
of the petrifications, the fpccimens of which hill lie in your view. 

Before this fubjedt can be fairly handled, it may be proper to fay 
fomething of the manner of explaining natural phenomena, and to deter- 
mine, when an appearance may with prccifion be laid, to be accounted 
for. 

. The appearances of natural things are infinite, and the fancies of man- 
kind as much fo; he knows molt of nature, who has obferved molt ap- 
pearances with judgment and memory, fo as to make comparifons to find 
out the regular courfe of things, that is, the laws by which the material 
world is governed. For the Author of nature always atSfcs wifely, and 
is not under a neccfiity to make new laws for new occalions, but has 
ftxt the courfe of things, and never deviates from THAT; except upon 
Ibme extraordinary events, to demonftrate, for the fake of moral agency, 
his power over the matter of the Univerfe. When that is the cafe, the 
defign is always declared ; but when no fuch defign is declared, the com- 
mon laws of the Univerfe, mult be the folution of the uncommon, as well 
as of the common phenomena of the Univerfe. For the folution of a 
phenomenon is, the attributing of it as an eftcdt to its proper and imme- 
diate caufe ; for if that is not allowed to be a folution of it, inquiries 
become endlefs, or are immediately hopped. For if the caufe of a caufe, 
of a caufe, is asked without limitation, the human mind has no place to 
reft ; and if every phenomenon is immediately refolved into one common 
caufe fkj, the Divine Will ; all inquiry fhould ceafe. But the courfe 
of things mull oblige us to confefs, that although the author of natural 
things does every thing by his will exerted according to wifdom, yet he 
choofcs in a great variety of cafes, to add by the mediation of inftruments 
of his own contrivance; and yet every inftrument is inadtive without 
his immediate activity upon it. Whether or no it were not becoming 
Infinite wifdom, to a (51 immediately without fuch mediation, fuits not 

R 2 this 

-(k) la miracuium feu voluntatem Dei extraordinariam refolvitur, ad quam tamen in 
iphyikis fine neceffitate confugiendum non dTe, convenit inter intelligentes. 

Friend Chena. Append. 
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this place to inquire. Natural philofophy is that part of knowledge 
which lhcw s the courfc of things in the material world ; and an appear-- 
ance may be faid to be accounted for, when its order is fhewn in that 
courfe of things, that is, when the immediate caufe of it is alligned f. 
If the appearance be out of the reach of experiments,, then fome- 
thing fimilar is confidered, .^and the caufe of one is veiy juftly faid to be 
the caufe of the other, tor the Author of Nature does not mean to? 
puzzle the ftudents in. this courfe of tilings,; but to the fame effects for 
the mold pait gives the fame caufes, and if the ref raft; on of light occa— 
Coned by human art, exhibits an artificial rainbow,, fo does the refraftion: 
©f light in. globules of water railed in the atmofphere, exhibit a natural 
rainbow. 

^ To come nearer therefore to the bufinefs in hand, it fhall be demon- 
ftrated that all water has a principle of petrification fa J. 

The cruft which grows upon copper (b ^fveftels, in which water is 
boiled for common beverage, is a good proof of this, together with the 
diforder incident to human bodies called the ftone (c J; For all beve- 

rage 

{a) Thrs mould have taken place in a preceding Iefture, if the clofenefs of the relation* 
to the prefent purpoie when the truth of it fhouJd be frefli in the readers memory, was 
not a good reafon for inferting it here. And becaufe a late writer (Mr. Hill) has very well 
handled this matter, the. text remaining as it was before our acquaintance with his book, his 
lentiments may be confidered alfo. 

(b) There is no water perhaps, that will not occafion a cruft in kettles, of the form oF 
thofe which are uled for tea, vvherein the water frequently continues long boiling, and the 
vapour is much confined, in fo much that the incruftation has. fbmetimes been oblervedim 
•the lid of the kettle*- where the vapour alone could be the caufe. 

(c) Warmth has a confiderable fhare in the production of thefe phenomena,. To this 
purpofe fee the following narration concerning Hierapolis in great Phrygia. . 

R. Pococke, his defeription of the Eaft. 

The warm waters here, are the greateft natural curiofities in Afia ; they rife to the fouth 
of the theatre in a deep bafon, and are very clear; they are only tepid, have the tafle of. 
Pyrmont waters, but are not fo ftrong, and muft have in them a great quantity of ful* 
phur : They do not drink them, tho* I could not perceive either fait or vitriol in the tafte: 
ot them, to make them unwholfom. The fprings flow fo plentifully that they make a: 
confiderable flrcam : It is obferved by the antients, that thefe waters were excellent for 
‘dying, and that the roots of the trees in this place, gave a tindlure equal to the fcarlet: 
-and purple ; and now there are fhrubs growing about the hill, the roots of which are incruft-- 
c*d with a petrification of tbefe waters* which might be ufed in dying.. The water now 
Ians in channels about three feet wide* which are luerujled on each fide to the thieknefs off 

about 
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sage however rendered palatable by mixtures and brewing, and flavours of 
particular plants,, acquired in the manner of natural growth, is really wa- 
ter as to its principal content ( d The river Sein which pafles through 
Paris, is remarkable for incrufting the infide of water pipes with cal- 
carious matter, fo as to flop the flux of water in them ; and it is not un- 
common in that city,, to cut for the ftone in human bodies, at the age 
of feven. years.. But this is not an univerfal connection of effects, the 

fame 

about half a foot. The fide of the hill where the water runs, is covered with a white in-* 
cruftation, and the channels which conveyed it through the city into the plain, are intirely 
filled ; as well as the arches of the aquaeduft,. all appearing like the folid rock ; and I ob- 
ferved towards the brow of the hill,, fome hollow parts, where the rain water has fettled*, 
round which there are partitions of a white fulphureous incruftation, probably occafioned by 
the motion of the water in windy weather; and in fome parts there are little heaps, which 
appear like white fait, but are folid ftone. In one part where the water runs down the; 
hill, itformsamoft beautiful hanging petrification like rock work ; the fides of the hill 
appealing as white as fnow ; and poidibly they might call this place Pambouk-Kaiefi (the 
caftle) from its refemblance in whitenefs to that of cotton. 

Upon this account of the learned traveller, it may be remarked that the warmth of the; 
water, contributes greatly to the produdlion of the above mentioned phenomena, and is 
fimilar to thofe common amongft us in- the tea-kettles.- The particular phenomenon in 
the cavities towards the brow of the hill, might perhaps more truly be attributed to a fleam 
arifing from the warm water, which would produce this efFeft beft in calm weather. For 
wind would diffipate the matter.- And the fame phenomena would frequently appear in' 
the lids of tea-kettles, . were it not for fcouring which they eafily admit. 

If this water was cold, perhaps it would not produce anyone of thefe phenomena. 

See alfo Kircherinhis Mundus fubterraneus. Lib. V. Seel. 2. § 7. 

PropeRoncolanum Senenfis territoriioppidum duos fontescalidos obfervavis quorum aqua 
per canales ad molares rotas vertendas ducebatur. In hifee canalibus -Cyperus, junci, ra- 
nunculus, fimilesque herbas tanta adolefcebant ftecunditate, - ut quotannis eas, ne aquae mo* 
turn interturbarent, extirpare oporteret, extirpatas vero projeftafque in vicinum locum, herbas 
omnes in lapidem converfas non fine admiratione fpe£tavi. Cujus ref caufam cum a moli- 
toribus quaererem refponderunt, aquas iftius modi hujus virtutis efle, ut quae intra Canales 
a ut in ipfaaqua-excreverint herbae, mox ac extiipatae fuerint, lapidefeen Vquaecunque vero 
extra aquam in campis patentibus excreverint herbae, iftas extirpatas nunquam lapidefcere. 

Kercher, Mundus Subterraneus. Lib. V. SefL 2* § 7. 

(dj) Non aliter inter fe diferepant fluida, quam figure magnitudine, viribufque attra£lrici« 
bus corpufculorum, quibus humor aqueus impraegnatur ,, qui communis, omnium fluido- 
rura bails videtur efTe. Unde tot aquarunv genera virtute diflimilia ? Eflne quod falium ac 
mineralium corpufculis faturentur ? Quid diverfum vinum quid cerevifia habet, . praeter parti-'- 
oulas uvae hordeique in aqua innatantes b Nome onmes etiam fpiritus, cx particulis ialiais 
sut fulphureis in aqua difTolutis conftant b Ja. Kcil. Tentamen quaitum* 
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fame water that petrefies inanimate fubfiances, does not always produce 
this diftenjper in animal bodies, when it is ufed as beverage fej. 

TJiis may be exp reft other wife, and alfo demonftrated in another 
manner. 



All water is capable of hardening into Rone. 
DEMONSTRATION. 

In moR or all fubterrancous apartments formed by nature, and even 
in artificial vaults, lapides RalacRites are found ; the Inquirer has found 
them himfclf in feveral caves, he has heard and read of them in many 
more ; Now as the gravities of all bodies, is afferted upon experiment 
being made upon many without an exception, fo alfo may this property 
of water be aflerted, from thefe phenomena being obferved in all parts 
of the world, under the fame fimilarity of circumftances. The reafon 
why thefe phenomena are more frequent in caves, than elfewhere, is, 
that the water flows there very gently, there being no agitation of the 
air, fo as to form pendent drops, fome of which hardening above, 
begins a conical hardened fubflance; more water flowing covers that 
with a thin coat, which alfo hardens, and partly forms a liquid drop 
at the end, which either hardens there, or falls and begins another cone 
below', which lometimes increafes and rifes in proportion, as the upper 
pone increafes .and defeendsj till at lafl in fome infiances, the cones 

meet 

(e) Having vifited the incrufting fpring formerly mentioned, I obferved, that about the 
fpring head there was only little mofs incrufied ; but forty or fifty yards from it, where the 
water hath a fall higher than my head, it fheathed every thing with flony cafes, and makes 
the Tides of the bank hard rock. It beat s foap, freezes quickly, and waters ground with ad- 
vantage ; it is ufed in the kitchen and brew houfe belonging to the Gentleman in whole 
ground it riles, without any fenfible ill effedts ; except that his horfes are fhort breathed. 
Extract of Mr. Locke’s letter in Boyle abridged by Boulton, Vol. II. p. 368. Sec alfo 
Boerhave Elements of Chemillry, page 352, London a 735. 

There ate fome waters which are endued with a petrefying quality, as is obferved in the 
petrefving cave at Burgundy, about a mile diftant from Quin gey, where the water as it 
drops clown, petrefies into ft.atues of all kinds of figures. Journal des Scav. 1688 p. 432. 
And yet what is particularly furprizing, thefe petrefying waters do not generate Hones 
in the human body. Mem. de l’Acaderaie toy. des Scav. t)i, 
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meet, and form one continued pillar. In many cafes where the water 
pafles through one fmall aperture,, it preferves a perforated cavity through 
the length of the Aala£titc3. 

If every cave does not afford Ipecimens of the ftalaftites, it is bccaufe 
fome of them are dry and cold ; or perhaps the water flows, in too 
great abundance, and too rapid a motion ; for the quantity and mo- 
tion fhould not caufe a ftream but drops, and the cave fhould be free 
from all intercourfe of turbulent air, and fhould alfo be warm, that this 
feemingly lapidefeent vegetation, or rather accretion, may be perfect- 
ed ( f). The (tones thus formed fometimes take a fine poiifn, and may 

be 

(f) Petrifications of matter denfer than water, may Be formed in various manners.- 

The following account of purifications relate to this. London Evening Port, Nov. 29V 

1749* . - , f 

It is not eafy to enumerate to you, the many improvements of which Gibraltar is capable. 

An able hand might here find materials for a natural hiftory — — "You have the 

common fund petrefied into fo hard a ftone, that the platforms for the great guns, are made 
thereof, as the moft durable of all others ; and you fee the gradual progrefs of this petri- 
fication. -There are two models of the works made, which are great curiofities. The 

bodies are compofed of fand ftrongly cemented with oils, and now become a very hard 
fubftance,- 8cc. 

This account may be compared with Pliny, Nat. Hift. lib. 3 5. cap, 13,. 

Quis fatis miretur pulverem five arenani in puteolanis collibus opponi maris flu&ibus mer- 
fumque protinus fieri lapidemunum inexpugnabiiem undis, & foitiorem quotidie, utique fi- 
Cumano mifeeatur c^mento. Eadem eft terrae natura & in Cyzicena region e. 

At Dunlery near Dublin, there are large congeries of gravel fallen from a very high 
bank, and fome years expofed to waffling and fprit of the fea, which although fo loofe at 
firft, that with a finger the pebbles might be pickt out of it, in a fhort time became fo 
hard, that afmart ftroke of a hammer may break the prominent pebble, without loofening 
the part cemented to the mafs. There are hardened maffes of the fame kind, on the fliore 
between Tralee and Dingle : Alfo mafles of petrefied clay at Youghal, of a bank about 90 
feet high, called clay caftle, which it is feared will not long be a fufficient barrier to the 
fea, although the fea feems by ks petrefying quality, to be diipofed to make a barrier to 
kfelf. 

There are many large congeries of mixt matter, confiding of fand, gravel, and hardened 
clay, found in and about the IrifiiLake, even concretions of land are found in the cavities 
of the petrefied wood, as fome fpecimens in the catalogue demonftrate : But the petrifi- 
cation of the wood, is a very diftiiuft phenomenon and is owing to another caufe ; as what 
follows will plainly demonftrate. As well as that the ftony concretions upon the teeth of 
man, which fometimes require filing is a different phenomenon, and is owing to another 
caufe, than the offification of the man, whofe fkeleton was fome years paft in the polfelfioa 
of Dr. Barry, Vice-Precident of the Phyfico-Hiftorical Society, and is ftilL 

The mufcles of this man’s arm was almoft totally turned to bone, and there grew one 
ftrong bone from the occiput down the neck and vertebrae of the back, fo as to render him 

incapable. 
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be wrought into urns, and vafes of other forms, a beautiful one m ay be 
feen in the collection of Mrs. Delany, at Glafnevin near Dublin, a lady 
of whom we have occafion to fpeak in the kandfomeft manner in ano- 
ther place. 

But we mull diftinguifh between three kinds of petrification, befides 
water petrefied. 

I. Such as exhibit only a cruft upon the furface of the body, fpecimens 
of which are to be found in many fountains, on mofs and leaves of trees ; 
when the internal fubftance is fometimes wafted, fometimes it is not. 

A. fecond kind is that, where the furface is not only incrufted, but 
the pores of the body are in feveral places fo filled with petrefccnt mat- 
ter, as to acquire the nature of ftone, with the vifible appearance of 
the firft fubftance ; in other places the petrefccnt matter not entring, 
leaves the body in that part in its firft form. 

* A third kind is that, where the petrefcent matter, has fo faturated 
the whole mafs, that it has totally acquired the nature of ftone, retain- 
ing only the vifible appearance of the former fubftance. 

That there need be no ambiguity in thefe diftinCtions, or the reafoning 
confequent to them, it is neceflary alfo to diftinguifh. accurately wood 
and ftone. 

Wood is a body fibrous to the tafte, tough, and capable of having its 
parts feparated by an edged tool, by preflure alone; exciting the idea 
of a hollow found upon being ftruck, and emitting fire upon violent 
friCtion, but not upon a ftroke; and when fet on fire, blazing and con- 
fuming to allies. 

Stone is a body gritty to the tafte, brittle and incapable of flexion, 
blunting the edge of tools, whofe parts are fcarce feparable by preflure, 
but more eafily by a ftroke, which excites the idea of a brisk found, 

emitting 

incapable of flexion. It is hoped the literati will be informed of this extraordinary .appear* 
snce of an animal body, by an accurate defcription, under the direction of the proprietor : 
There is in the Natural and Civil Hiftory of the County of Cork, publifhed laft year in 
this city, a fhort account and graving; which Mr. Smith the Author (mentioned page 63) 
would probably have given compleatly, if the honour of that was not left for the worthy 
pofleflor ; whofe great bufinefs in the medical way, has retarded his defign. The calcu- 
lary of fome pears too hard for teeth or knife, is a phenomenon proper to be confidered 
along with this ; as well as the flony concretion which fometimes grows upon the teeth- 
♦Mr. Charles Mafoa’s firft Letter, not prefixt to thefe Lectures, mentions diflin^lions 
fimilar to thefe. 
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emitting fire upon friftion, and aifo upon a ftroke, and bearing a great 
degree of fire without confumption. 

Becaufe fome mention fhall be made and has been already, of bone 
converted into hone, it may be proper here to ftate alfo the true pro • 
perties of bone as diftinguifhed from ftone. Bone will yield to a knife 
fo as to part in dices larger or fmaller, according to its thicknefs, which 
done will not do (tn ) 9 tho* in fome inftances it may be broken thereby 
into irregular lumps ; fmall fragments of done are gritty between the 
teeth, but thefe of bone are not (n). Bone may be foftened into a mucus 

S fo 

(m) It is to be wiflied the anfwer to the following query was fuller. Stone may fplit 
in d grain like wood, but not curl like chips, or ligneous fhavings. 

Qj Whether the quarries of Hone in India, near Feticopa, not far from Agra, may be 
cleft like logs, and fawn like planks, to ciel chambers and cover houfes. 

A. What they are about the place mentioned, I have not as yet been well informed ; 
but in Perfia not far from Gyrus where the beft wine groweth, there is a fort of hard 
ftone, which may be cleft like fir-wood, as if it had a grain in it; the fame is at thecoaft 
Gormandel about Sadrafpatuam ; where they make but a mark in the ftone, fet a wedge 
upon it, with a wooden hammer, as thick, and thin, as they pleafe ; it is ufed com- 
monly for pavement in houfes, one foot iquare, and fo cheap, that luch a done finely po- 
liced cofts not above fixpence. Sprat. Hiftory of the Royal Society. 

There are accounts given of wood in America, anfwering many puipofes of iron and 
ftone. Marvelous things concerning vegetation we do not chufe to relate, unlefs they arc 
extremely well attefled, and concern the fubjefi: in hand. Yet one thing, of which the In- 
quirer was an eye witnefs, he will take the liberty to mention here, not knowing where 
elfe he can fo properly introduce it, and being a phenomenon of great novelty to him, per- 
haps it may not be quke familiar to the reader, and therefore agreeable. 

In the gardens of the Reverend John Standifh, near Lough Neagh, a Gentleman, who 
is too well fatisfied with the truefl retired worth of a good Clergyman, to defire praife here, 
the Inquirer was informed by that worthy perfon of an extraordinary growth of Colewort, 
which he had to fhew. It was a tall plant amidft many others, pretty much of one ftature, 
growing under an apple tree : Each leaf had upon the middle ftalk, and alfo in other parts 
of the leaf a great number of fimilar plants, growing from it in miniature, with the intire 
furniture of ftalk and leaves ; to the height of three and fix inches. For they were of dif- 
ferent ftatures. Every leaf fupportinga little garden, of this kind, to the number of ten or 
a dozen, made the whole plant of a very beautiful appearance. The prefent Lord Bifhop 
of Kildare dining there one day, a leaf was brought into the houfe to be (hewn to him. 
The proprietor meant to have preferved the plant, to learn what the illue of this uncommon 
vegetation would be, but his gardener indiferiminately pulled it up with the reft, atanun- 
feafonable time. 

(«) The yoke of an egg may be hardened, fo as to appear to the fight and touch to be 
beautiful amber, yet fhall diflolve in warm water ; bone may be a kind of hardening of 
fidli fimilar to this, capable of diffolntion in the heat of he digefter, or even by that 
of the human body, as appears from the remarkable inftance mentioned in Spond his travels. 

• < 
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fo as to become a kind of nourifhment for animals, efpecially in a digefter 
veil known to Chemifts under the title of Papin’s Digeder, and fome 
kinds in an oven ; but hone will either not yield to fire' at all, or if it 
does, it becomes lime or glafs, But the comparative properties of wood, 
and done, are what we have principally to do with here. 

Examine the fpecimens before you according to thefe properties, and 
you will reduce them to the laid claffes of petrification : Some of them 
are intirely done, in the place of what was once intirely wood ; fomc 
are wood and done fo intermixt, that it is not cafy to fay which kind of 
matter has the greated fliare in the compofition. 

Before the caufe or caufcs of thefe petrifications be afiigned, two 
Lemmas more mull: be demondrated. 

I. Concerning the univerfal attraction of matter and cohefion of par- 
ticles in contiguity. 

II. Concerning the effe<5ts of condant predure, and the porofity of 
all bodies. Thefe might have been propofitions in the fird lecture, and 
have been demondrated there, but their clofe relation to the reafoning 
which w r e are about to. ufe immediately, makes It more convenient to- 
deliver them here. And although that reafoning depends alfo upon a 
conviction of the truths demondrated in the fird lecture, yet thofe of 
immediate application in reafoning,, fhould have alfo proximity of fitu- 
ation. 

L E M M A. II. 

Every particle of matter attracts every other particle of matter,, and 
when brought to contiguity there is a drong cohefion. 

DEMONSTRATION. 

The material mades of which the world confids, are all kept in their 
forms by this principle; and whatever brings the particles of done to- 
gether, it is this principle that keeps them united.. Hence it is that 
loofe clay, w'hen tempered and made into the form of brick, fhall be 
able to fupport a predure in the corner of a wall fcveral thoufand times 
its own weight. Even thefe particles of matter which feem to repel 
each other at particular didances,, fhall mod clofely unite when brought 

to- 
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to contiguity. Such are the particles of air which entring the pores of 
other bodies, unite and conftitute part of the mafs. This cohefion in 
fome inftances feems to increafe by time, as the mortar of old walls is 
fometimes fo hard, as fcarce to admit the penetration of a too!, when 
that of new creeled buildings will eafily crumble. 

Some fluids containing falts, muft be allowed feveral months fpj and 
fome of them years, before the attracting particles will form their union 
and flrike into figures. And whether there be not matter in the filent 
chemical chambers of nature, that may require ages to form a coalition 
can not pofitively be gainfayed without the imputation of raflinefs. 

L E M M A. III. 

A continuance of an equal preflure tho* gentle, fhall conquer a very 
confiderable refiftance, feemingly inadequate to its force. 

DEMONSTRATION. 

There is fomething very furprizing in the nature of preflure, as in- 
deed there is in every phenomenon of nature, when confidcred attentive^ 
ly ; all is Miracle. A quick ftroke from a foft body, fhall penetrate 
an exceeding hard body ; and a flow preflure of a foft body, fhall alfo 
penetrate an exceeding hard body ; but in fuch cafes is meant, a very 
flow degree of flow preflure, and a very quick degree of the quick ftroke. 
Hence it is that in one cafe the ftroke of the tail of a living whale, al- 
though blunt, and foft, fhall cut an oar or a boat with a fmoothnefs 
equal to that effected by a fliarp inftrument, and in fuch a manner, 
that he who handles the oar fhall feel nothing of it. Hence it is that 
the roots of a tree fhall penetrate into the crevices of walls, and even 
hard rocks, and by fwelling in its paflage burft them. 

All things are now prepared for giving an anfwer to the queftion : 
To what caufe is the production of thefe petri fications to be afligned? 

There are but three natural caufes which come into competition. 

S 2 Water. 

(p) Qusedam portiones fpiri'iis cornu cervini, qualifennque edet ambientis aeris teir.peries, 
Huidae remanebant, nonnullae etiam adplures menl'es, & exinde falina corpufcnla in liquoris 
refidtii fundo incipiebant in crydallos exquifite figuratos abire, quorum magna fat is c.opia 
tandem fe prodebat. Boyl. de Fluidate & firmitate ; Geneva. 
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Water. The external air of the globe; and the internal air of the- 
globe. 

Is water the caufe of thefe petrifications ? 

Water it is certain is a fluid of a proper denfity or weighty to carry calca- 
rious particles of matter along with it, when it flows in a denfe body or 
hr cam ; and if it rifes in the form of vapour from the lower parts of the earth,, 
it is extremely infinuating, perhaps more fo than air ; and is in this refpeCt 
a fit inflrument for the production of thefe rare phenomena ; an inftrument 
1 fay, becaufe it is in this fenfe we ufe the word caufe, when we inquire 
into the production of natural appearances, there being in the true meaning 
of the word caufe, and the true fenfe of things, but one caufe of all things. 
And when we fpeak of matter aCting upon matter, and the forces of 
bodies upon one another, and phenomena thence arifing, we fpeak only 
according to the vulgar: For matter can not aCt at all, but is in all 
cafes only aCtcd upon by forne intelligent Being, which alone can have 
a. principle of motion. 

A ftream (e J of water in the copper mines of the County of Wicklow, 
conveyed the particles of copper in fuch abundance, that an iron pick- 
ax which happened to lie in the courfe of it, was in a fhort time to- 
tally corroded, but there was a fubflitution of an equal quantity of cop- 
per exaCtly in the form of an ax. In the fame manner water may con- 
vey particles of hone, according to the hrata of earth it flows through, 
and being very infinuating it enters the pores of the wood, and depofits 

its 

(0 Doftcr Woodward in his catalogue of foreign foflils annext to Englifti foffifs, page 
52 gives i he following account of a fpecimen called iron turned into copper, from a fpring. 
near the copper mines of Hemgrunt in Hungary. 

i 1 hefe iprings, rivulets &c. that arife out of the copper mines here, are impregnated 
1 with much vitriol} in which there is alfo copper diftolved. Indeed the vitriol conftitutes- 
1 a kind of menftruum. Upon the putting iron in, that menftruum preys upon it, and at 
1 fumes the ferreous parts into itfelf : At the fame time it precipitates an equal proportion 
‘ of the cupreous parts; a thing common and well underflood by refiners, and all who have 
‘ been converfant with folutions in aqua fortis and other like menftrua.' 

This may explain what wc are told by fome perfons, that they make copper out of iron 
to profit, at New fohl in Germany. See Shaw’s edition of Bacon’s woFks, Vol. I, p. 28. 

Of late we are come into the practice of making confiderable quantities of copper, in the 
County of Wicklow in Ireland, by means of iron : For one tun of iron Hid in form of bars 
in a fmall ftream iftlung from the pit, in feven weeks produced one tun of copper almoft 
malleable, there being only one quarter of the iron corroded : This practice is becoming very 
profitable. 





Phyfical LECTURE V. 123 

Its burden : For the delay of motion which mud neceflarily happen, al- 
lows time for fubfidence j when the ffony particles are come thus toge- 
ther they adhere, and by long continuance the attraction becomes very 
drong, as was demondrated in the fecond lemma. 

Sometimes the pores of wood are too clofe to admit the dony par- 
ticles, as feems to be the cafe of many of thefe mixt fpccimens, whofe 
firm wood tho’ taken out of a bed of water, if examined immediately is 
found dry in the heart. Sometimes the wood is porous and foft fo as to 
admit the water too plentifully, and allow too free a paflage: This 
mud occafion motion, an enemy to petrification; for petrification feems 
to require red, when the matter proper for it is brought together (g). 

That thefe petrifications are effected in this manner, feems alfo pro- 
bable from an appearance often difcernible in them : if the dones are cloven 
when the petrification is compleated, one may by rubbing the foft part 
of the hand upon the inner furface, roll up fome fibrous parts of the wood 
which dill remain. So that there does not feem to be a deftru&ion of 
the former fubdance to make way for the new, but rather the former 
fubdance remaining has its pores fo filled with the new, as to acquire 
new qualities, and a new name. In confirmation of this, if the cloven 
pieces in which the fibrous parts of the wood may be rolled up, be 
thrown into a culinary fire, they will not only burn red hot, but alfo 
blaze in a faint manner ; and thereby having all the wood confirmed, 

they 

(g) In the heart of the fpeclmens of petrifications here treated of, beautiful cryftals 
are fometinses formed, and Friend’s remark (Ghem. de cryftal :) as to the circumftances of 
reft is here applicable . 

lidem vero fales aquacalida foluti in ea facile colliquefcunt & fuftinentur, nec quamdiu 
ea calorem retineat, in cryftallos concrefcunt. Motu quippe quem calor excitat vigente 
praspeditur atque deftruitur omnis ille motus a vi attrattrice oriundus. Cum vero aqua 
refrixerit & in fe ipfa tandem quietarefederit, fales propriore vicinia potiti ita vim attracti i- 
cem cxerunt, ut inter fe coire po flint & in cryftallos efformari. 

And what Boerhave fays, El. Che. p. 3, procefs 1 . is to thepurpofe. 

‘ Thefe waters I have kept in veflels very clofely ftopt, and let them ftand very quiet, 
‘ and after a year I have obferved this mucilage began to be formed, and every year grew 
‘ gradually larger, till the whole water was grown turbid. This liquor contains eiemen- 
* tary water and the fpiritus rector of the plant. 

Is not the tartar of wine inert fing the fides of veffeh , and the mother of vinegar 

alfo to thepurpofe P — -As to what has been faid of incruftations of tea-kettles &c. 

There is both warmth firft, which implies motion, and reft afterwards; water being often 
allowed to ftand to cool. 
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they become more porous and light ; and if they are put into the fire 
a fecond or third time, they will only grow red hot, and will wafte no 
farther ( h ). The air upon the land effects this by corrofion, in a flower 
degree, but at laft makes the black weighty hones become white, po- 
rous and light ; fuch as they are commonly found. 

If it fhould be thought that the fand of the lake, which in many places 
is very fine, being conveyed into the veflels of wood, may coalefce, and 
form a. mixt fubftance of hone and wood in fome fpecimens, and 
totally hone in others : Becaufe fome fragments have been found on the 
fliores, with fome particles of fand clofely adhering to the furface, and 
feemingly in continuity. It may be anfwered, that the petrification is 
not effected, by means of the fand of the lake, becaufe the fpecimens 
of petrification hitherto tried in great heats, will not vitrify or run into 
glafs, which the fand of the lake is known to do. For the manufacture 
of glafs was fometimes carried on in the neighbourhood of it, in which 
the fand of the lake was ufed to good purpofe, till the difhonefly of 
workmen put a flop to it. This method therefore of accounting for 
the petrifications is not fo probable as the other. 

The former account might- poffibly fuffice was it extenfive enough. 
But in as much as petrifications are found not only in the lake, but in 
the raifed land all about it, even eight miles from it in gravel pits, or 
rather banks or hills of dry gravel, where water feems to have very little 
commerce : Some other caufe muft be afligned, that may extend to all 
cafes. For the Author of nature does not multiply caufes, to produce 
the fame effects unneceflarily. Let the external air of the globe there- 
fore be confidered as a caufe of thefe phenomena.. 

Is the external air of the globe the caufe? 

Air has been proved to be predatory, and deftruttivc of the forms 
of all bodies, which once in a growing Hate received their forms by its 
aid, petrification therefore cannot rcafonably be attributed to it. The 
nature of wood when the progrefs of vegetation is flopped, is to rot by 
means of the penetration of air, which is a fluid ever in a ftate of ofcil- 
lation, and confequently motion, as nice Barometers fufliciently teftify, 
and is alfo ever changing its nature, by a difeharge of fome particles, 
and re-admiflion of others. And being alfo an exceeding light fluid, 
fome hundred times lighter than water, it is not likely to bear up the 
particles of ftone. By 

(/;) See Lecture III. Number G. toCLIII. May not this property be turned to ufeful 
purpol'es, in making crucibles. 
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By propolitions (i) in the firft ledture it is certain, that the increafe 
of furface by "the divifion of the heaviefi body, is very great and infinite; 
bypropofition (5) of the fame lecture,, matter is capable of infinite di- 
vifion. 

And from the laws of hydroftatics, although heavier bodies' do not 
fwira in lighter fluids, that is, fitch grofs bodies whofe fiirfaces contain 
more matter, than the fame fiirfaces would contain of the fluid, fink : 
yet thefc bodies being comminuted will fwim, as appears from the co- 
rollary of the firfi ledfure. Hence it is that it is pofiible by divifion, 
to comminute gold or flone to fuch fmall particles, that each fhall con- 
tain within its furface lefs matter, than is proportionable to its furface; 
confequently each particle fhall fwim in air as effectually, as if lighter 
than fo much air ( n J. Although this be pofiible and is faCt ; yet up- 
on account of the other qualities of the external air, its ofcillatory 
motion owing to perpetual changes of heat and cold, and its predatory 
quality,, it is not likely to be the caufe of petrification. Befides all 
this, the principal work-fhop of nature for thefc petrifications, is under 
ground, under different firata of clay, to the depth of nineteen feet, 
below the common influence of the atmofphere, or external air. For 
although thefe petrifications may be found, fcattcrcd upon fevcral part£ 
of the fhore, they are rolled thither by the water from their proper 
beds of formation ; many of which fimilar to the one deferibed *, may be 
in the body of the lake. And although it be very rare to find them 
with wood; it is becaufe the wood is worn off in the rolling, or foon 
crackt and chipped by the fun upon the fhore, in which cafe it feparates 
intirely from the mafs of ftone.. 

Since therefore the external air or atmofphere, can not amount to a 
general caufe of thefe phenomena ; let the internal air of this globe of 
earth, be confidered as the phyfical caufe of thefe petrifications. 

The internal air of the globe, is not a diftinCt fluid body of elemen- 
tary matter, from the air which incompafles it. For by prop. 2. of the 
fecond leCture. Air not only incompafleth this globe of earth, but per- 
vades it. Yet the fituationof the internal air, and the variety of mate- 
rial firata it penetrates, and the different- caufes which rarefy and con- 
denfe it, and its not being fubjcCt to thofc violent agitations of ftorms 

and. 

i (;) Prop. 6 , 7, 8, 9, 10, 1 1 . («) See concomitant caufes, left. I. * Left. IV. 
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and hurricanes, render it capable of producing many effects of which 
the external air is incapable. 

For although it holds a communication with the external air, the globe 
of earth being like an animal body, perpetually taking matter into it, 
and expiring matter out it; if not at large apertures or gulphs and ca- 
vities, that feem to fvvallow the fea, a prodigious inftance of which there 
is near the coaft of Norway ; and by Vulcanos, fuch as Vefuvius, ./Etna, 
and Hecla, by which the earth difcharges rivers of burning matter ; it 
is, befides thefe, perpetually expiring, through its pores vaft quantities 
of matter, which according to the feafon of the year and climate, caufe 
variety of phenomena, thunder, rain, epidemical diftempers, fevers and 
plagues. In fo much that miners, whofe occupation is deep under 
ground, can more accurately fore tell the changes of weather above, than 
they who live above: And this they do, from the change of heat be- 
low, and the afeending vapour, of which they are very fenfible (k). 

Notwithstanding this communication, the internal air is capable of 
producing many effects, which the external can not. For in fome 
places the earth is bound by froft, which interrupts this communication 
for a time ; although warm fprings, which receiving their fupply from 
below, and alfo heat are too powerful, for the influence _of the ex- 
ternal air, and preferve their fluid flate in hard frofts. 

Suppofe 

(h) About five leagues from Bi^anfon in France, there is a cave three hundred paces deep, 
which in the fpace of one day, when the weather is exceffive hot, furnHhes fo much 
ice, that the waggons and mules are fcarce able to carry it away in eight, fo that it 
rifes almoft to a thicknefs of four feet. And on the contrary in the winter time, it is 
full of vapours, and a river runs in the middle of it, which is always frozen in the 
fummer. When any vapours are feen in this cave , they certainly prognofiicate imme- 
diate rain . Du Hamel. Hill, de V Ac. Roy. des Sc. p. 257. 

The communication between the internal air of the globe, and the external well 
underitood, may explain thefe phenomena : The Inquirer leaves it to the fagacious 

reader, to coniider the phenomena attentively, and to apply the reafoning here ufed, 
or his own reafoning which probably is better. In fummer the pores of the cuticular 
earth, if one may ufe the expreffion, are open and fuffer the internal vapour to expire, 
pethaps at fome diflance from the cave; in the place of which fucceeds a freezing cold; 
on the contrary in winter, the cuticular pores being clofed by the cold of the atmof- 
phere, the internal vapour being interrupted in its ufual courfe, is collected in the cave, 
and being warm muft occafion a thaw. 

Note alfo that there are chemical experiments whereby fluid matter is made to feeze 
before a -fire 5 for there are artificial colds, greater than any natural. 
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Suppofe therefore this air, holding communication with the external 
■air in fome places and times, and fuppofe it interrupted in other places 
and times, by frofts and impenetrable ftrata' of matter; it maybe capable of 
expanlion, and condenfation from internal caufes, which fhall not al- 
ways affeft the other, except in places where the communication is very 
free ; and even there, as it ever fupports larger columns of air, than that 
which is external to the globe, it is weightier, and consequently more 
capable of bearing up particles of metal and Hone, through the ifrata of 
other matter, which by attraction may detain fome of the particles, and 
fuffer a confiderable change in their form. 

For this phenomenon of the afeent of vapours, is frequent (/), and 
the matter transformed by it, has been lying in its bed or beds, (for 
many of them may be fnppofed, tho* only one has been yet difeovered) 
ever fince the general transformation of the world, and has therefore 
had fufficient time to undergo a change ( otJ. 

T Hence 

(/) Over a bath In Hungary, which abounded with petrefying particles, the Hearns which 
were arrefled by the building over it, were turned into Hony concretions, which may 
give us reafon to think, that petrefying vapours raifed from the lower parts of the earth, 
meeting with rightly difpofed matter, may form Hones without the help of rain or (pints. 

Boyl on Gems. 

(m) Although the petrifications which are part of the fubjedt of this book, are accounted 
for from the afeending vapours, yet it may be fair dealing, to let the reader know what 
Kircher fays, 

Quaeritur quidnam proprie fit fuccus lapidificus. 

Dico efie faxum noflrum aqua eliquatnm. Si enim faxum quodcunque in poUinem 

tenuiffimum refolveris, & aqua perfedte commixtum per manicam Hippocratis cola- 
veris, ilia nil prorim faxenm, fed praeter arenaceum folummodo fedimentum nihil relinquet : 
Si vero nitrum aut Tartarum aqua perfedte comminutum adderis, ilia, qusecunque tetigerint 
intra fubjedtam contham pofita, five frondes, fimiliaque poH exigunm curriculum aeii ex- 
pofita, in faxum ejufdem generis convertent, fi non totum, faltcm cortice faxeo veHient. 

Qiiandocunque aqua pluvialis aut ex nive diflbluta per montium rimas filfuralque tranfiens, 
fefe faxis nitro refeitis infinuat, aut flumen aliquod tranfierit, cujus ripse nitrofa materia 
refert# fuerint, tunc aqua nitrofe material vel cum minimis ejus corpufculis perfecte vei 
confufe per ramenta mifeebitur ; fi prius, tunc laevis & glaber politufque lapis nafeetur, in 
eandem quoque faxeam materiam convertent quicquid fluore fuo involverunt. Si vero pof- 
terius, tunc ex fiillicidio aquarum inti a montium fpeluncas facto, rude faxeum afperum u n po- 
ll turn que nafeetur, quod nunc in Hruarum pendentium, modo in pyramidum columnarum- 
que figuras fuccefiivo incremento exurgit, & hoc pariter quicquid involveiir, in lapidem fibi 
fimilera cx quo profluxit tranfmutat. Atque tates fnnt omnes illae monHruofe figure re- 
turn, qua$ in ifiinfmodi cryptis in faxum converfis cum admiratione fpectamus. Si vero 
uaqua fluminislacufve nitrofa hac virtute imbuta fuerit, turn herbae & plain# attradlo lapide- 

4cente 
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Hence is there a fair account given of all thefe petrifkatrons, lo as to 
render it probable, that they arc produced by an afcending vapour, im- 
pregnated with ftony or mineral particles, which if they happen to mix 
with the water of tire lake, in their journey upward, may produce the 

phenomena, 

fcente fucco, quamdiu intra aquam fteterint, humido impediente molles remanebunt ; evaffe 
vero & in iittus ejeftse tunc attra&us ab ipfis lapidificus fuccus, ab aeris ambientis, humidum 
rcfolventis, calore & ficcitate intra exiguum tempus vel totx* in faxum, fi nitrofa corpnfcula 
faxeis ramentis atque aqua perfedte mixta fuerint, convertentur ; vel fi imperfe&e & confu- 
fanca mixtura conftiterint, tunc uti ad intima fubftantise penetrare ipfis non eft licitum, ita 
quoque cortice tantum plantas herbas paleas ac virgulta veftient. 

Quandocunque vero aquse cujufcunque generis, praefertim intra concavamontium, cum 
nitro & fulphure faxeaeque rupisfale faetae ramentis coacurrerint, tunc fuccus nafcetur lapi- 
dificus, qui quodcunque obvium involverit, in denfam kpidis fubftantiam convertet : Sal 
enim poros aperit fubftantise, nitrum eos implet, fulphur calore fuo omni humiditate expulfa 
totum in ferrese duritiei fubftantiam tranfmutabit : Cujus fignum eft, quando ferro percuffe 
tinnitum metallo oemulum fimilemque ediderint ; cujus & hoc experimentum eft, fi fulphur 
eum nitro concoxeris totum in lapideam fubftantiam abire reperies. 

Quandocunque vero in fubterraneis penariis aquae fuceos concretos,' vti pyritem, myfi, 
foryn, melanteriam, aut calcitim roferint, aut per vitriol* facta faxa tranfierint & ramentis 
faxi feuglebae quae didborum fuccorum, queis continentur, veluti vafa quaedam funt, per- 
fedbe & intime mixtae fuerint, tunc nafcetur fuccus quidam pe trificus, qui alterius fpeciei 
faxis glebifque commixtus, eain faxum convertit pretiofum & pro tin&urae. ratione varium ; 
fi vero hujufmodi petrificus fuccus calore ignis fubterranei elevetur, is per intimas montium 
faxorumque rimas agiratus, ubicunque matricem probe difpofitam repererit, aut fi is niti- 
diflimus liquor fuerit, ftatim pro tin6burso & exadbioris mifturse ratione in tranfparentem lapi- 
dem pretiofum vel cryftallum, Beryllum, Amethyftum, Topazium, Adamantem, fimilefque 
nunc magis aut minus durum, pro falis, aluminis quantitate eidern jundla, frigore loci con- 
currente, indurabit, quibus una magnae dotes cxnatura fuccorum faliumque emanantes con- 
dliabuntur inlerenturque ; ut proinde hie genuinam gemmarum originem habeas. 

Quandocunque vero fuccus petrificus exvaria nitri, alumnius, vitrioli,.caeterorumque falium 
fpeciebus, diverfifque mineralium giebarum ramentis, acredine dicborum falium exefis, in 
mtimis terras vifeeribus commixtus fuerit, turn ignis fubterranei calore fuccus in vaporem 
*efolutus, atque per faxearum fubftrichonum fiffuras fiftuiafque vagabundus, ubi matricem ap- 
tam repererit, ibi vel marmor variegatum ex multiplici qua pollet tindbura, vel diverfa jafpi- 
dium genera conftituct ; & quodcunque involverit, mufeofse material plantnlas vicinas eas 
pari modo una cum faxo coagulabit, unde tot herbulse, mufei ramenta paflim in lapidibus 
fpedbantur. 

Quandocunque aqua five per pluviam, five per flumen aut per arenaceas materias & 
faxa, nulla concretnum fuccorum faliumque copia referta, tranfierit, eaquoque propter de- 
fedbum facultatis petrifkse nihil in faxum convertit; Utique in limpidiffimis fontium ori- 
ginibus ; quar cum omniheterogenea mifcella careat, ita ilia quoque neque veftigium ullius 
iaxeae concretionis, neque in Iktoribiis* neque in cryptarum rimis relinquet. 

JMufldus fubterraneus lib. fedb.. z. 
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phenomena, which tradition has hitherto attributed to that water. One 
of the oldelt inftances of which tradition, is in an author of the ninth, 
century, quoted in the Ogygia. 

De tertio miraculo fic idem Nennius (fteculi noni author) 

Eft aliud Jlagmim quod facit ligna durefcere in lapides. Homines au~ 
tem findunt ligna , et pojiquam formaverunt in eo ufque ad caput anni , et 
in capite anni lapis invenitnr , et vocatur Jlagmim Locb-eacbac . 

Hie eft Lac us Neachus, Ecbac enim feu Eacha eft viri proprium (quod 
Achaium latine verto, alii Eochodium) a cujus obliquo (Neacha) Lacus 
Neacus dcflcftitur ; qui quidem aquifolii ligna in cotes pro certo con- 
vertit: An vero anni, aut feptennii fpatio ? An etiam partitur in ferrum, 
ut fuperius traditur ? Mihi utrumque incompertum. 

To this may be added, a paflagc from Tollius. 

Gemmarum & Lapidum hiftoria, Ludg. Ba. p. 534. 

In Iacu Hibernia omne quod injicitur, vel in ferrum convcrtitur, vc{ 
ft fundum petit, in lapidem tranfit. 

Thele wonders of the lake are told in verfe thus. 

Eft Lacus Ultonice Neachum quern nomine dicunt, 

Cujus ft quivis Aquilcntam affigat ad imum. 

In tres feptennis fpecies diftinguitur annis ; 

Pars fundo ferrum, cos flu6tibus, arbor aprico. 

This old tradition fliould occafion an inquiry into three things. 

I. The kind of wood which is petrefied. 

II. The time required for petrification. 

HI. Whether the wood admits of a transformation into iron, as well 
as ftone ? 

As to the kind of wood continuous to thele fpccimens of petrifica- 
tion before you, it may in the firft place be declared, that they are not 
holly, although that be the prevalent opinion ; that is, fuch of them as 
belonged to thofe diluvian ftrata hitherto described ; for many of them 
being ground to a fmooth furface, {hew a grain that had a good deal of 
variety in it, and evidently different from holly, which is one fmooth 
uniform grain. Becaufe fome fpecimens, which are found upon the 
land, and dry parts of the Ihore, having been long expofed to the 

T 2, 1 fun. 
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fun, and thereby as it were, bleached to a whitenefs, and uniformity' 
of appearance, not unlike holly, the opinion feems univerfally to have pre- 
vailed, that all the fpecimens are holly : You will fee fufficient reafon 
to deny that many of them have ever been holly ; and that a few of 
the white and light kind have been holly, need not at prefent be 
difputed ; becaufe perhaps, fome fpecimens of that kind with wood 
continuous, may be found hereafter, which wilt determine the matter r 
Hitherto- no fuch fpccimen has occurred to the Inquirer. 

We are under a neceflky to fuppofe this lapidefcent wood, any of 
tbofe kinds of wood, which grow naturally near the lake, or of thofe 
kinds which are found in plenty, in the bogs adjoining to the lake. 
Becaufe it is reafonable to fuppofe, this petrefied wood was depofited in 
its beds of petrification, before the formation of bogs, and even the lake 
itfclf; or the growth of thefe trees which are found in the neighbour- 
hood. Trees that are allowed to grow, and are afterwards felled, muft 
fall in fuch a manner, as to allow fome intermediate fpsce between them ; 
and fuppofing them immediately covered with clay, that clay will form 
partitions between tree and tree. But here is a bed of wood of four 
feet thick, of confiderable extent, lying fo compacted together,, that no 
vifible interface appears, and no heterogene matter with it, but water, 
and a few of the transformed bodies from wood to flone, and a little of 
the Lac Lunas, already mentioned, p 98. 

Trees fqund in neighbouring bogs are commonly found {ingle, and 
burnt ( v J at the thick end, which helps to prove two things, both the 
felling them by fire, and not an axj. and alfo the modern production 

of 

( 0 ) There was indeed found in this pic at Ahanefs, one piece ofcombuftible wood about 
fix pound weight, partly deferibed Number GCLX. Left. 3. which hadin it, a great num- 
ber of fmall pieces of matter like charcoal, evidently diftinft from the reft of the woody 
matter interm ixt with it. Thefe lumps- of charcoal were all fmall, none exceeding the fize 
of a cork for a pint bottle, and fome of that fhape ; when the piece had lain in the houfe 
fome months, and being lifted in order to be put in the fire for ordinary ufe, it was 
taken notice of, and the charcoal fragments appeared remarkably black and fhining ; the 
incompafling matter being of a dirty Black, or rather brown colour. Tliis charcoal 
crumbled eafily between the fingers, and became a fine black powder, difcolouring the 
fkin ; it would inftantly take fire when thrown upon the blaze of a candle, and being 
burnt, did net emit a fragrant fume* like the brown matter incompafling^ ir^ nor indeed 
fo much of it* as the. more firm wood; in thefame bed' of matter 
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of the bogs which now cover them. The felling of trees hr this man-' 
neiy was a hafty method both of the Danes and Englifh, to hinder the 
native Irifli from fheltring themfelves, in their woody marifh grounds* 
And' trees felled with boughs and leaves, are very proper to Hop the 
courfe of water ; the Beavers in America know this very well, who 
always begin their Waers in this manner, and will at laft finifh a 
bank that fhall be impenetrable ta water** And they who are concerned 

here,v 

It may be more proper to afk, fince no marks of fire appeared in any of the grofs 
blocks, how came thefe hither. 

Although no grofs timber has been'yet thrown up oufof this bed, with marks of fire, yet 
fome may hereafter be thrown up, when further fearch fhall be made. And if fuch fhould 
be found, they will not invalidate the argument here made ufe of to prove this bed of matter 
to be formed by the general deluge. Becaufe we are not to fnppofe, that timber was ufed for 
firing before the deluge : And if it was ufed for fuch pur pofes, it fhould feem probable, 
that wood reduced to charcoal,, may fometimes be found in ftrata of matter formed in the 
deluge. Charcoal being.lefe liable to putrefadion, than wood that has undergone the in- 
fluence of fire. The particular cake of matter, which gave occafion to this note, feems 
to have been two twigs or fmall branches of a tree burnt to coal, and fo intermixt with 
leaves preffed into a denfe form, as feem at firft to make one continuous body. And 
that leaves are capable of duration confident with this fuppofition, maybe inferred from the 
GhemifBs remark, (Boerhave El. Che. part 3. procefs 2.) ‘ Who that had not feen it, could 

* have believed, that diddling the tender leaves of rofemary for the fpace of two days, fhould 
€ have not dedroyed them ? Nay, but* which is dill more furprizing, boil the fmall fine 
c flower as long as ever you pleafe, and then carefully take it out, and view it either with 

* your naked eye, or a microfcope,. and you will find that its form is not in the lead altered. 
Leaves which were to undergo no fuch torture, may well be fuppofed to have laded fintje 

the deluge, and the incumbent weight might fo prefs them, as to give them the firmnefs of 
wood. For by artificial predure leaves of tobacco may be forced into a narrow compafs,, 
and a hard confidence ; and the fheavings of leather being clofelypred, may become as ri- 
gid as a board. The manner of the breaking this lump of wood, with fragments of char- 
coal contained in it, gives good occafion for this fuppofition. For it does not cleave like 
the red of the fame dratum, lengthways ; according.to fibres, but into very fhort, thin, ir- 
regular flakes. Probably more of this matter was thrown up at the fame time, although 
none was taken notice of except this piece, being a piece accidentally- obferved to have 
fomething Angular, when it was in the hand in order to be thrown, upon the fire. It is to 
the purpofe to remark from Do£lor Woodward,. Cat. of Englifh fulfils, part- 1 1 . p. 19. A 
fpecimen which he deferibes thus- 

* A piece of wood having manifed marks of ks having been chared or burnt by the fire, be- 

* fore it was buried in the earth ; it is not unufual to meet with wood thus burnt, re- 

* .pofited in the bowels of the earth. I have found italfoin the peat marfhes of Ghefhire* 
and elfewhere ; and G. F. de Oviedo obferyed charred wood in virgin earth, i. e. easth* 

* that had never been dug or diflurbed, at a confiderable depth in the mines of Peru. 

V. Purchas Pilgrims, lib. 5, c. 3. £. 97 j; 
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here, in the making and prefervation of banks for courfes of water to 
mills, are well acquainted with the ufe of the boughs of fir, which al- 
ways having leaves, are excellent for the purpofe. 

The water of the marifh grounds being thus hopped, or at leaf! de- 
layed in its motion ; the grafs and heath growing through it, and every 
year dying, has in a long courfe of time produced large trafts of land, 
called turf bog, replete with various kinds of timber ; fuch as red fir, 
oak, yew ; all extremely ufeful, and other kinds of lefs value. Let any 
one examine a clod of turf of the red and foft kind, and he will find it 
almoft a collection of withered grafs, and the ftalks of heath; thq 
black turf which is the molt lading of the two combuftible matters, 
lies commonly deepeft, and is no more than the mod rotten part of the 
bog, which mud be tempered like mortar, to make it capable of being 
wrought up into fhape for human ufe in fuel. Large trees are for the 
mod part found in thefe bogs, feparate from one another, -and burnt at 
an end, and only covered with turf (p); but in the bed of petrifications, 
the timber is found preded into an heap, without any marks of fire, (ex- 
cept one fmall Ipecimen) under and over a deep bed of clay. 

We 

(p) A fenfible opinion concerning fubterraneous trees is fully expreft by Mr. Ray, and Mr. . 
De La Pryme, in the following quotation. 

The greateft number of fubterraneous trees were burnt or cut down by the labour of man, 
in the places where they now lie. In England there are found of them, in mofi of the great 
moraffes, moffes, fens, and bogs, in SomerfetShire, Chefhire, Lancashire, Weftmoreland, 
Yorkshire, Staffordshire, Lincolnshire, and other countries. The wood of them is ufually 
called mofs wood, and is as black as ebony. 

Thefe trees I fay, were anciently burnt or cut down by the labour of man , as Mr. De La 
Pryme does clearly make out, in a letter to Do ft or Sloan, regiftred in the philofophiealtran- 
faftions Number 275. For many of thefe trees have been burnt, fome quite through, 
fome, all on one fide; fome have been chop’d and Squared, fome bored through, others half 

riven with great wooden wedges and Slones in them, and broken ax heads.— —And it is 

•very obServable, that upon the coniines of the low country, between Burningham and 
Brumley in Lincolnshire, are feveral great hills of loofe fand, which as they are yearly 
worn and blown away with the wind, there are discovered under them, many roots of great 
firs, with the imprefles of the ax as freSh upon them, as if they had been cut down but a 
tew weeks; which I have Several times with pleafure taken notice of, as 1 rode that way. 

You will aSk who felled thofe trees ? And for what reafan did they fell them ? Mr. De 
La Pryme tells us., and proves it by fufficient authorities That the Romans did it to take 

thefe 
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We are at liberty therefore to call this pctrefted wood, by any other 
name than that of fir,, oak, yew, or any tree growing in Ireland, The 
agreeable fmell of it Jfhould incline us to .think that it is cedar (q). It 

is 

thefe fhelters from the Britains, and tofecure their conquers. For (faith he,) the ancient 
Roman writers and hiftorians, frequently tell us r that when their Armies or Generals pur- 
fued the wild Britains, they always fled into the faftnefles of the miry woods, and low 
watryforefts. Cx far him (elf confeflesthe fame, and fays, that Caflibalene and his Bri- 
tains after their defeat paffed the Thames, and fled into fuch low morafles and woods,, 
that there was no poffibility of following them. We find alfo, that the flout nation of 
Silures did the fame, when they were fet upon by Oftorius and Agricola. The like did 
Venutius, King of the Brigantes, And Herodian plainly tells us* that it was the cuftom of 
the wild Britains, to keep in the fenny bogs, and thick marfhy woods ; and when oppor- 
tunity offered, to iflue out,, and fall upon the Romans ; who were at length fo plagued with 
them, that they were forced ta iflue out orders for the deftroying, and cutting down 
all the woods and forefts in Britain, efpecially all that grew on low grounds and morafles. 
This order was executed, and they were accordingly cut down, as is evident in man^r 
writers, who tell us, that when Suetonius Paulinus conquered Anglefey, he cut down all 
the woods there. Galen the phyfician tells us, that the Romans kept their foldiers con- 
tinually employed in cutting down of woods, draining marfhes and fens, and in paving of 
bogs. It is manifeft alfo, they did not only do this themfelves, but impofed the fame 
heavy tafk upon the captive Britains. For Galgaecus in his fpeech to his foldiers, tells them, 
that the Ramans made flaves of them, and wore out their bodies in cutting down of woods, 
and in cleanfmg of bogs, amidft a thoufand flripes and indignities. But that which is moft ob- 
fervable, is, what Dion Caflius tells us, viz. That the Emperor Severus loft 5000 of his men. 
in a few years, in cutting down the woods, and cleanfmg the fens and morafles of this na- 
tion- Mr- De LaPryme, adds much more of the famous levels of Hatfield chafe, and‘ 
the adjoining countries, which may be feen in the letter quoted before. 

Moreover, not cJythe Romans have taken this courfe of cutting down the woods,, 
for the reafonsalledged, but other great Generals alfo and conquerors of countries. So our 
Henry II, when he conquered Ireland, cut down all the woods that grew upon the low coun- 
tries thereof, the better to feeure his con^efi and pofleffion of the fame, to keep the country, 
in a fettled peace, and to difarm the en^ny, who trufting to fuch advantages, are apt ta rebel- 1 
———The like did Edward I. when he conquered Wales. ■ 

Phifico Theological Difcourfes, from p. 232, by J. Ray. 

The mafs of fubterraneous wood, principally fpoken of in thefe lectures, is evidently o£ 
another kind, and is fairly proved to be antediluvian. Although the remarks of thefe gen- 
tlemen be true concerning moft timber raifed out of marifh ground ; Yet fince nothing 
fimilar to this extraordinary ftratum of fubterraneous timber, came in the way of thefe di- 
ligent Inquirers into nature* the confideration of this ftratum is highly worth theReader V 
attention. 

(g) Gen. VI. 14- Make thee an arc of Gopher wood - 

The critics upon thispaflage remark feverally. See Pool his Synopfis. 

<S O PH E R Vox alio loco non reperitur. Diverfimodo^accipiunt, 
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: is certain that bog yew, which is like it in colour, is very unlike it 



in ftnell, and fo is every other kind of timber, growing or raifed out of 
the bogs in the neighbourhood. 



I. Genecalitet f .. Neque enimnnum genus autdebita coprS fuppeditari poterat ex una re- 
gione, aut iatis commode diverfis areas partibus, trabibus, teftis &c. adhiberetur s. 

De lignis bituminatis h . Confundit GOPHER cum COHHER 4 . Intclligi poftunt 
arbores biturnirnFa? et refinofe, quales pinus ct cedrus k . Al, quadratis l , fciJicet aedifi- 
cium m lasvigatis Vulg. i. e. dolatis ac politis ad aptiorem et firmiorem campaginem n . 
Schol. ix driirru) i. e. imputribilibus °. 

II. Particulariter. Genus eftligni laeviffimi et -ad fluitandum aptiflimi, et quod nunquam 
purefeit p Vel i . cedrus. Ita patres aliquU et Gh. Fermillima enim erat, et inopia abieris 
ad dalles ufitata r . Et in Syria frequens erat, et longiflimas dat tabulas et incorruptibilis 
eft •. At cedri nomen EREZ turn Hebraeis, turn Chaldads, non GOPHER 1 vel 2 Pinus * 
quae nautica dicitur Virgilio quafi navibus aptiffima. vel 3 Buxus w . At fpiffiffima base eft et 
graviffima, nec fluitat in aquis x ; vel 4. Abies* una ex quatuor fpeciebus abietis 2 vel 5. 
cedrelate % quod accomodatius eft Heb. voci quam cedrus b . vel 6, Terebinthus, Non 
tamen prorlus affirmo. Ea materie eft lenta et fideli ad vetuftatem, in Syria procera-, quas 
lbla ungi velit, meliorque oleo fiat, et ejus baccse funt fulphurofte, fulphur autem Gophrith « 
dicitur. vel 7. Cupreflus d , turn cb firmitatem (nec teredines parit ut pote amara, hinc cu- 
preffinis tabulis infcribuntur duratura) turn ob fimilitudinem nominis *. Nam quid aliud cupar 
velcuper, Graecis etiam quam Gopher f . Nam mutationem G in C, PH in P, 

O in U nihil moror. Adde quod Grotenfes ex cupre/To et domorum trabes et naves ftrnunt 
tefte Pet. Mart. Legat. Bab.l. 2 p. 338. Et materie rara eft, ait Plinius, ideoque aquis fu- 
pernatat. Teftatiftimae cupreffi perpetuitati competit quod refert Epiphanius Hasref. lib, 1. 
p. 23. Arccz reliquias ad fu am atatem vifendas per-durajfe . Et hinc aibor ilia Diti facra ; 
et in areas cupreffinas mortuorum corpora condebant, quia in Diluvto erat, velut commune 
omnium hominum fepulchrum g , et hd ro dcrYwrov tvea quia eft expers putredinis, ait fcholi- 
aftes ad lib. 2. Thucididis. Arborum maxime diuturna eft cupreftus, ex qua fabricate Ephe- 
lini templi valvse per quatuor generationes incorruptas durarant. Theophraft. Hift. Plant. 
5. 5. et Plin. 16. 40. Opera ex cupreflo permanent ad asternam diutunitatem Vitruv. 2. 9. 
perpepute nunquam moritura cupreftiis Mart. Ep. 6.73. Vix tamen probat Fullerus 
banc mateiiam ad navigia commodam See. ait Bochartus. Qui idcirco ilii fitccurrit et pro- 
bat, et Plut. Sympos 1 . 1.. prob. 2. Neque naupegus primo collocat — pinum — cupreftum 
et Vegct. 4 - 34 - 

JEx cupreffo et pinu precipue liburna eontexitur. Et cupreftos ad naves ftruendas 

-emi jubetTheodoricus Rex. Cafiod.Var. 5. Epift. 16, Inter arbores vav^yoTg utiks cuprefTum 
nominal; Plato 1 . 4. Legum, et Diodorus I. 19. p.702. His adde, quod in Aftyria vel 
Babylonia (ubi prim os homines habitafle conftat ex Paradili ddcriptione, et montibus Ara- 
rat ubi area (jubftitit) nulla eft alia materies unde fabricantur naves. Hinc claflis ingens 
quam Babylon e canftruxit Alexander conftitit ex folo cupreftb. Auian in Alex. 1 . 7.p. j6i. 
. Strabo L 16. p. p. 741 , * 
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One might be inclined to call it alder, if the accounts of that tree 
mentioned below ( r ) be true . But although alder is faid to be very du- 
rable under ground, for a reafon affigncd by Scaliger ; yet this tree is 

not 

TKe reafon of giving this colle&ion of opinions, concerning the wood of the Arc, 
is, that a fair argument may be drawn from all thefe almoft united tcftimonies, that 
refinous kipds of timber did abound in the world before the flood". And whereas the ftrata 
of ligneous matter dug at 19 feet depth, under the furface of the earth, near Lough Neagh, 
and alfo under the water of the lake, are -plainly formed by die deluge, of timber that grew 
before it. The reader is at liberty to choofe, to which of all thefe refmous 'kinds, he 
will reduce this foflil wood: The realons for the Inquirer's opinion, are given ; but 
he reckons it fair dealing to lay every things before his reader, which may inable him to 
judge otherways if he thinks proper : Yet ftill he thinks this comparifon of teftimonies con- 
firms his opinion. For the diftindlion between cedar and Cyprus, is not eafiiy made with 
accuracy in thefe parts of the world, where there is very little of either to be feen in a flate 
of growth, and not much in mechanical ufes. There are two trees of the former kind, now- 
growing in the phyflc garden in Ghelfea ; and the Bermudas ifles which did once abound 
with it, have, it is laid very little of it at prefent : And Cyprus is rather preferved among!! 
us in a fhrubby form, to be ufed in medicine as fa vine, than in the form of foreft trees. 

(r) Ray fays of it in one book 

Materies olim fabricandis naviculisinferviit. 

Tunc almos primum fluvii fenfere cavatas. Virg. Georg. 

In aedificiorum fundamentis fub terra pofita in folo humido permanet lmmortalis ad £tcr* 
nitatem, & fuftinet immania pondera flrufturse. Vide Vitruvium ubi agit de. lignorum ma- 
terie. Piin. 1 . 6. c. 37. Theophr. de caufis lib. 3. c. 17. Gur alnus fub aqua non putrefcat 
fed duret, rationem reddit Scaliger, humidum babet communis naturae, non enim aquam fub 
aqua putrefieri, quod nihil invehatur peregrini*. Venetiis magnis etiam fumptibus alnus 
accerfiri folet ad facienda palatiorum et aedificiorum fundamenta : Palis etiam ex alno in ter- 
rain ada&is inaediefiatur pons ille famoflflimus unius arcus de Rialto diftus, canali magno 
impofitus,et duas partes ui bis conncctens 

Raii hiftoria plantarum de alno. 

* Does not the water contained under the thin part of the hollow fliell of an oyfter, 
always grow fetid, that is, putrify, and is it notan art to open them without breaking that 
fliell? 

He fays of it in another book. 

Cerfum eft et indubitatum palos ex alno infixes progreflu temporis lapldefcere J. B, 
Verum, hoc neque alno propium, neque materiei ejus naturae tribuendum cenfemus, fed 
potius condition! foli, aut fiquori cuidam lapidefeenti qui in ejus poros fe infinuat. Nam 
nec ipfam ligni fubftantiam in iapidem mutatam efle certum eft, nec alno femper aut in 
quocunque folo accidit ut lapidefcat, et alia preeterea ligni genera in lapideam fubftantiam 
indurata vidimus, caftaneam v. g. Afplei# non procul ab Woburn in Gomit Bedfordia;. 

U Experimentum 
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not ufually found under ground In thefe places ; tho’ it be plenty In a 
growing date in the neighbourhood, and is found alfo in turf bogs not 
very far from hence. But although it were found under ground in 
plenty here, how fliall the fragrant fmell belonging to the petrefied wood, 
be reconciled w r ith the opinion of its being alder, which wants that 
fmell : Some other wood fhould therefore be fuppofed*. 

Although we fuppofe this petrefying wood, brought hither by 

the deluge, and lying in one place fmce that time, the fmell may 

be preferred - all that time, in fuch a fituation : For a cedar cheft 

of ninety years ufe in the open air, has preferred its power of exciting 

an agreeable fmell ( sj ; and that fmell. may be more eafily preferred, 

* 

ia 

- • • i.,;: . ’ :J ' ' a - 

Experimentum Kentmarmi de Aina in lapidem indurando nobis non fiicceffit** V. C.G* 
in alao Gat. Plant. Angliae J.. Raii. Londini 1620. p. 14. 

*LAPIDES, e Ligno corporate 

Elatites ex abiete. 

Dryites, e quercu- 

Phegites, a fago. 

Cleth rites, ex alno. 

Haec quidam praecedentla quatuor nomina. imponi. poflunt, ut varietas fitnota. 

lifdem interdum innafcuntur ftuores candidi, ut in ilia ai bore, quae in vallibus Iochim£- 
cis reperta eft. Interdum Pyritae flavu 

Ex alno etiam fit lapis art jficiole hoc modo. Tmponitur lignum, quanta veils ma‘gnitudinis r 
fo librS.il; a amplasen&S,. in quibus lupulus coqukur, ad faciendam cereviliam ; cumque per- 
eoclus abunde lupulus eft eximitur idem lignum, et arena vel glarea in ipiis celariis, obruitur 
pertriennium ; inde cum pxcmpttim fuerir, duratum in lapidem apparet : E quo potiflimum 
cotes fiunt, quibits ad ferramenta acuenda menfat ii utuntur. 

Ligna in Saxa. 

Rami, folia, cortices, ligna, earbones, offa, conch ae, quae in faxa corporata funt, fucco 
kpidefcente 7 in fonte non procul a Francofurto ad Viadrum. 

Rami, folia, cortices, ligna raanicae chirothecae, et alia, immifla pifcinae’ prope Schel- 
lenbergam arcem in IMifnia, in faxa corporantur. 

Trabes molares mutataein faxa : Quae trabes prope Torgam in Albi font 1 epertae* 

Ebenus fubterraneus cum melantcria. 

Lignum faginum in faxum corporatum 7 cujus dimidia pars adhuc lignum eft. 

]o* Rent-man. Dreidenfis medici Nomenclature rerum foffilium, quaein Mifnia praecipue,. 
et in aliis quoque regionibus inveniuntur. 

De omnifoffilium genere Conradus Gelherus.. 

($) The foffil trees are ufualfy found’ without their -roots, tho 7 thefe very roots, and even 
die leaves and fruit are often found in the fame earth at fome diftance, many of the trees 
aro broken off near the root 1 thefe lie horizontally,, and have many of their larger branches 

alio 
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In a place from whence predatory air is excluded. Fir preferves it's re- 
finous fmell feveral centuries of years under ground, and why may not 
cedar and other kinds of woods, prcferve their fmclls in the lame- man- 
ner. The gums and fpices, which are vegetable productions, ufed in 
the. preparation of mummies, preferve their finells in clo e catacombs, 
perhaps thoufands of years. 

alfo fevered from them, and found at finall difiances; the extremities of the boughs are 
ufualiy broken off, and where the roots lie in an irregular pofition, their extremities are 
ufually broken off alfo : But thefe more frequently Band in their natural poflurc ere£t, and 
with their large roots running in their natural direction, down into the clay, or other firmer 
bottom of the bog, and not unfrequently the Bumps of thefe appear above the furface, the 
trunks lying at fome fmall diBances. 

It is idle to imagine that thefe have been buried either at the creation, or the general de- 
luge ; at the firfl of thofe times, the flrata muB have been formed before trees were yet in 
being ; and peat wood is far from being of Diluvian date, that much of it has been growing 
within thefe three or four hundred years, in the very places where it is now buric-d : In this 
Bate, that is, little altered from their natural condition, it is, that we principally find the 
fruits and larger parts of trees. 

What we find of them more altered, are fometimes large .and .long branches of trees, 
fometimes fhorter, fometimes fmall fragments of branches, and mofi frequently fhapelefs 
pieces of wood. 

- The larger and longer branches, are ufualiy found bedded in the flrata of Bone, and 
thefe are ufualiy more or lefs altered, into the nature of the flratum they lie in . 

The Blotter or fmalier branches are found in vafl variety, in the flrata of blue clay, of 
which they make tiles in the neighbourhood of London ; thefe ufualiy carry the whole ex- 
ternal refemblance of what they once were; but nothing of the inner firu&ure, having all 
their pores fo filled up with the matter of the vitrolic pyrites, as to icem pure mafles of that 
matter ; thefe fall to pieces on being expofed to a moifl air, and are what are principally 
ufed for the making of green vitriol or copperas. 

The irregular mafles or fragments of wood, are principally of oak, and are found among 
gravel, and in many other flrata; thefe are varioufly altered, by the infmuation of cryflal- 
line, and Bony particles, but Bill preferving the veins of wood, they make a beautiful figure 
when polifhed. 

Thefe according to the various matter that has filled their pores, aflume various colours, 
and appearances of various foflils that have filled them, fome are perfectly white, and mo- 
derately hard, others of a brownUh black, or perfectly black and much harder ; others of 
of a redd i fa black, others are of a ycllowifh, and others greyilh, and others of a ferrugi- 
neous colour : They are of different weights and hardnefles, according to the nature of 
the Bony particles they contain. The mofi fingular of thefe that 1 have met with , are two 
in my own pofjeffion , the one with its pores filled every where with a pure pellucid cryflal , 
the other a black mafs , which was fimple oak within this hundred years , having been put as 
a prop to a roof of one of the mines in the Hartz for eft , yet now is fo perfectly pcirefed, as to 
fir ike fire with fled . This is much of the fame kind with the famous fgHil wood of Lough. 

U 2 Neagh.,- 
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If it be alledged that this fmell, is the effect of the petrefcent matter 
mixt with the wood. It may be anfwered, that if that was the cafe, the 
ftony part of thefe mixt fubftances,, would yield the ftrongeft fmeli ; but 

it 

Neagh, in Ireland, which the ingenious Mr. Simon has taken great pains to prove of re- 
cent petrification, and this a plain evidence of the poffibility of that being the cafe. Mr.- 
Simon has made many accurate experiments to prove this, and has favoured me with large 
quantities of the wood, fome of which is wholly, fome only a part petrefied. 

In the fpecimens I have from Germany, fome have veins of fparry, fome of earthy, 
and fome of matter refembling that of the common pebbles ; thefe fometimes, tho’ rarely, 
have the fhape of parts of branches of trees, they more ufually look like broken pieces of 
boards, and are generally found capable of a high polifh. 

Many fubftances have,, it is certain, been preferved in the cabinets of the curious for pe- 
trefied wood, which have very little right to that name : But where the fibrous and fiftular 
texture of the ftriac, and the veftiges of the Utriculi and Tracheae or air veffels, are yet re- 
maining, the bark yet perfect, and the feveral circles yet vifible, which denoted the feveral 
years growth of the tree, none can denyfuch fubftances to be real foffil woods, andfuch 
as thefe are often covered with effiorences of fpar or other minerals,, and frequently contain 
veins of pure fpar or cryftal. General natural Hiftory, by John Hill, p. 639. 

This fort of wood is found moft commonly in ftrata of gravel or (and, and fometimes in 
ftone, clay, or marl ’> all that I obferved of it was altered, and increafed in hardnefs and 
weight, either by mfinuations of ftony and mineral matter, during the time that thefe and 
other bodies were fuftained, among the diftblved ftony and mineral matter, in the water of 
the deluge, by a total folution of the vegetable fubftance, and a fueceflion of ftony mine- 
ral or metallic in its dead. 

What hath been imagined by fome, that this alteration was made fince, by petrefying 
water* is without reafonor any good obfervation to countenance it. Even that which is 
found in lakes, and in rivulets, was originally lodged in the earth at the bottom of them, 
and petrefied before it was repof ted there. 

In particular, a more accurate inquiry and trials have been (hewn, than what was formerly 
pretended of the petrefying power of Lough Oneagh y in Ireland , which is not true: For the 
water makes no fetch alteration upon any wood that is put into it. The petrefying wood 
that is brought thence, being of that which was orignally lodged in the earth at the bottom 
of the lake. I inftance in the wood, brought out of this lake, becaufe it is infilled upon, and 
more notice has been taken of it, than of any other. 

Catalogue ofFoffils, by J. Woodward, Part II. p. 19. 

The two foregoing quotations from Inquirers into natural phenomena, contain two 
opinions:- I. The petre fed wood' that is brought thence (from Lake Oneagh) being of that 
which was originally lodged in the earth , at the bottom of the Lak$.. And. that this inquiry 
has been of an early date, appears from what be fays afterwards. 

II. Mr. HiH is of opinion, the petrefied wood of Lough Neagh of which he has many 
fpecimens, which were of the coHefHon of the Author of this book, tho*' fent by the- 
Gentleman mentioned, is of a recent produftion, at leaftlefs than one hundred years. The: 
Reader may give a. judgment of thefe two opinions, from what is Lid in the £Ourfe of thefe: 
lectures* 



Phyficat LECTURE V. 139 

it is quite otherwife, the fiony part yields it faintly, the wood firongly, 
efpecially when it is burning, which fhew r s that it is of the intimate na- 
ture of the wood, and can not be feparated from ft without a total de- 
ilrudtion. 

The manner of this timber being brought from other parts of the 
■world, to be interred here in the general deluge, is no difficulty to thole 
who have any faith at all, or capacity to reafon from general limilar 
effects, to a common caufe. Suppofing therefore this heap of wood 
lying under llrata of clay, to the depth of nineteen feet. This prelfure 
continuing from the time of the deluge, through fo many centuries of 
years, produced a flattening of many of the trees, and thereby a clofe 
union of them, with the boughs alfo and leaves, which being broken off, are 
fqueczcd together into hard folid cakes, that at firft appear to be firm 
wood, and are forced in between the trunks fo as to make a ftratum of 
a denfe matter, without any vifible interftiee ; for the wonderful effects 
of fuck preflure, have been already demonftrated, and if a Iceptical per- 
fon Ihould alledge that an earthquake, which is capable of making pro- 
digious changes in the furface and firata of tire earth, might throw an 
heap of timber in this bed, he need only be told, that this part of the 
world has not ever been fcnfible of fuch dreadful phenomena, as the 
choqucs and tearing, and tranfplanting of thefe parts of the globe by earth - 
quakes : But alfo he may be told, that the agitation of the waters in 
the deluge, might occafion fuch collifion of the trees againft each other, 
as not only to tear off their boughs, but even to fplit and break the fur- 
face of the trunks, fo as to render them more clofely united in one mafs_ 

If it were proper to encourage this- difpofidon in mankind, to form 
hypothefes upon all things, there is here a fair- occafion to conjedfure, 
that the origin of all jet and pit coal is wood ; that is, firata of this* 
kind of wood formed by the deluge, imbibing particular fteams of the: 
earth, become a moll excellent and durable fuel for fire. It Would be 
going out of the way to inlarge upon this, and therefore the ppper 
iubject mull be relumed *. 

The queftion concerning the time neceflary for petrification, Ihould 
now be difeulied.. 

As 

* Whoever will examine the whole collection of foflils, part of which is only publifhed 
in (his book, will fee good foundation for this opinion, confidering alfo the immenfe bo- 
dies ofcoal of various kinds, in tire neighbourhood of thele petrifications. 
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As to the time of petrification, we may take all or mod of what has 
pah fincc the general deluge. But if the whole time be taken, it may 
be asked, why is not the whole mafs petrefyed as well as particular 
parts. In anfwer to this it fhould be obferved, that to produce any ef- 
fect , there mult be an aptitude in the fubjcdt matter, as well as the 
caufe : Perhaps the pores of fome of this wood, are too clofe to admit the 
pctrefcent effluvia of the earth, perhaps too wide to retain it ; or, fince 
the fubtlety of effluvia is fuch fometimes, as to penetrate the mod com- 
padt and denfe matter, which is elfewhcre mentioned in thefe lectures, 
it may be more confonant to true philofophy, to fay, that there is a con- 
gruity between fome pieces of w r ood, and this effluvia ; and incongruity 
in refpedt to others: For there are many inftances in the material world 
of this kind. 

By congruity is here meant a proper proportion, as to bulk, fhape, 
motion and pores, between any matter fubtilized, producing phenomena 
along with other matter. Therefore it is poffible, that as much of the 
petrification as is now effedted, was made fo very foon after the wood 
was depofited in the beds of petrification, and if it continue there fome 
thoufand years more, perhaps no alteration would be produced. This 
is proper to be obferved, in compliance with the old and conftant account, 
of the petrifications of this lake. If feven years, which is the general 
opinion at prefent, or three times feven, be the time for petrifica- 
tions produced in the water of the lake ; why fhould not the fame caufe 
produce its effedts in the fame time beyond the influence of the water ? 

It may be anfwered, that the water may help to produce this effedt, 
fooner than the effluvia of the earth alone without it : For water has 
been already confidered in this refpedt, and the fame reafoning need not 
be repeated. 

Thefe foil'll petrifications may have been effedted in feven years, twenty 
years, or a thoufand, or more or lefs, than any of thefe for ought, any 
man can fay, with foundation of reafon ; and yet the old teftimony of the 
phenomena of petrifications in the lake, in a limited time may be true. For 
this teftimony has almoft every circumftance of credit to recommend it ; 
Its antiquity and univerfalJty are of weight in this refpedt, to which 
fhould be added, its not having any fuperftitious notions annextto it. For 
although thefe petrifications have been much admired, they were never 

worfliippedj 
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worfhippcd; nor are they kept as venerable pieces of fupcrliition, like- 
the Cranbourn cryflals mentioned already, which are preferved as reli- 
gious charms, by thofe who live near the fpring, where they are faid to- 
grow in one night’s time ; An opinion,, univerfal and old, and without: 
fuperftition, ihould not be dcfpifed. 

The effluvia of the earthy therefore may produce petrifications in, 
feven years, with the inftrumentality of water ; and upon a particular 
wood, holly, which was once very plenty about this lake,, and much 
ufed by fiihermen to fix their nets. 

It is not eafy now to get a fpecimen of holly converted to hone, with 
any wood continuous becaufe all this kind of timber is totally deftroyed, 
and alfo becaufe the fiffling now pradtifed, is not fo much by fixt, as. 
draught nets. At Toom being the common difeharge of the lake, where 
fome thoufand barrels of Eels are taken every year, there is occalion to drive- 
a great number of piles,, but none of thefe are holly, and tho’ fome are 
fixt twenty years, they are not any way petrefied : Yet a man who farms- 
part of the fifhery, and has been employed near thirty years, declares he 
put down one pile of holly on purpofe to make an experiment, and that 
the lower part was turned to hone within feven years : He does not give 
his account as accurately, as a perfon converfant in philofophic matters 
would do, yet he is honed by character, and can certainly diiKnguifh 
wood from (lone. If experiments have been made to the fame pur- 
pofe, by others of undoubted reputation, which have failed, this fliould 
not explode the belief the fact*. For it is not eafy to tell, how many 
concomitant circumftances are neceflary, befides the principal caule, to- 
wit, the terreffrial effluvia impregnated with (tony particles ; the holly 
perhaps ought to be of a certain age, or dimenfions of growth ; there is 
perhaps a particular depth of water required. There are perhaps 
particular places wdiere the effluvia afeends freely, others where it 
is totally interrupted, by a ftratum of denfe compact matter r there 
may be a quiefeenee required in the water: But all parts of the lake: 
are not convenient for that ; the experiment may be tried in a place 
very proper in all thefe refpedfs, and yet one form may move the wa- 
ters with fuch agitation, as to overwhelm that place with land, and de- 
feat the defign of the inquiry,, llnce no discovery can ever be made of the 

effedh 

* It ffroulcf Be remarked, that the Lough having increafed greatly, perhaps within one cen- 
tury or two, experiments now made, arc far from the places where thefe phenomena; 
were common formerly.. 
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effect. Thefe are rcafons why experiments may not fucceed, and yet 
the fact may be according to the old and univerfal tradition. 

It may be urged, if terreftrial effluvia occafions thefe phenomena, and 
the production of them be fo early as this reafoning implies : why are 
not fpecimens found in the land in greater plenty, and why have 
not fomc of thofe fpecimens wood continuous ? JThc anfwer may be, 
that as many of them as Re near the furface of the earth, are fubje<5t 
to the influence of the external atmofphcre, which is predatory, and dc- 
ffroys vegetable bodies, when the final period of vegetation Is arrived 
at, that is,, when the vegetable is come to its compleat condition of 
growth. The furface of the earth being often turned, they are liable 
to fuch collifions, as muff feparate the ligneous parts from the ftone. 
I or although fpecimens of this kind might have been very common, 
when thefe lands firff admitted a plough, they may be fcarce now. 
Ploughing in this place is not earlier than the reign of Queen Elizabeth. 
For Moryfon ( aj in his hiltory obferves, that they fcarce knew what 

bread 

( “1 A Bohemian- Baron complained, who having feen the Courts of England and Scot- 
land, would needs out of his curiotity return through Ireland, in the heat of the rebellion, 
and having letters from the King of Scots, to the Irilh Lords then in rebellion, firft landed 
among them, in thefurtheft North, where for eight daysfpace he found no bread, not fo 
much as a cake Oi oats, till he came to fit with the Earl of Tir-Oen, and after obtaining 
the Lot d Deputy’s Pafs to come into our army, related this their want of bread to us for a 
miracle, who nothing wondered thereat. Moryfon’s Hiltory of Ireland, Dub. Vol. II. p. 
374 - . 

I o this authority it may be objected, that Ireland was once much more populous than 
it was in the F.atl of Tir-Oen’s time, as the Archbifliop of Dublin, Ki no, relates. 

* It * 1S certain Ireland has been better inhabited than it is atprefent. Mountains that are 
‘ now covered with bogs, have formerly been ploughed : For when you dig five or fix foot 
‘ deep, you difeover a proper foil for vegetables, and find it ploughed into ridges and fur- 
‘ rows. This is obferved in the wild mountains between Ardmagh and Dundalk, where the 
‘ redoubt is built, and likewife on the mountains of Altmore ; the fame as I am informed 
< Has been obferved in the Country of Londonderry and Donnegal j a plough was found in 

* a very deep bog in the latter, and a hedge with wattles Handing, under a bog that was 

* five or fix feet deep above it. I have feen the flump of a large tree in a bog ten feet deep, 
‘ at Caltle-Foibes ; the trunk had been burnt, and fome of the cynders and attics lay ftill on 
‘ the flump. I have feen likewife, large old oaks grow on land, that had the remains of 
‘ ridges and furrows ; And I am told that on the top of an high mountain in the north, 

* there are yet remaining the ftree’s and footfteps of a large town ;and in truth there are few 
‘ places, but cither vilibie, or when the bog is removed, ihew marks of the plough, which 
‘ lure mutt prove that the Country was anciently well inhabited. 






It 
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bread was in this part of the kingdom; although it might have been com- 
mon to turn up furprizing fpecimens of thefe mixt fubftances, for fomc 
time after, yet now, after the frequent ploughing of the land, it may 
be almoft impoflible. 

TJieterrcftrial effluvia confidered as the caufe of petrification, is thus 
cleared from the objections; and if it accounts for the turning of wood 
into ftone, it may alfo eafily account for the turning of wood into iron ; for 
the internal air of the earth is as capable of bearing the particles of one as 
the other, fince by propofitions in the firft leClurc, all matter is capable of 
fuch comminution, as to be made to fwim in a fpecifically lighter fluid. 
The internal air therefore, will always be impregnated with particles of 
fuch matter, as the ftrata have, which it pervades; but in the deferip- 
tlon of the lake, in LeCture IV. it was particularly remarked, that there 
was a great deal of iron ore on die fhores of the lake, where it waffles the 
County of Derry; and to that may be added, that ftrata of that ore reach 
to the mountain Slew Galen, and perhaps fome diftance under the lake. 

X Near 

It is likely that the Danes firft, and then the Englifh deftroyed the people, and the old 
woods feern to thofe who pretend to judge, to be about three or four hundred years ftancT- 
ing, which was near the time that Gourcey and the Britifh fubdued the North of Ireland, 
and it is likely made havock of the people, that remained, after the Danes were beat out of 
Ireland. See manner of manuring lands, &c. in the Natural Hiftory of Ireland. 

Although this remark may be allowed to be juft, yet it does not prove, that the lands imme- 
diately incompaffing the lough were ploughed. For having been extremely woody, a plough 
could not be ufed until they were cleared of wood, which it is well known was not done 
till within a century part : The high lands, or mountains, being formerly perhaps bare of 
wood, and the low lands overgrown, the former were ploughed by the very old inhabi- 
tants, the marks of which induftry, may be difeovered in fome mountains. But when the 
low lands were cleared of two impediments, water and trees, the plough was ufed in theeq 
to better advantage ; becaufe they were more fertile. 

Indufti terrse bonitate, volebant 

Pandere agros pingues & pafcua reddere rura. Lucret. li. 5, 

Inque magis dies in montem fucedere fylvas 

Cogebant* infraque locum concedere cultis, 

The opinion which the ingenious and laborious Schuitzer mentions, tho* not with appro- 
bation, Iter alpinum, Lug. Bat. 1 723 is probable and to the purpofe. Orta eft quosftio de. 
prima vallium & montium inhabitatione — Praetendunt Montes, horumq.ue apices initio fuiftc 
ab •homiaibus occupatos, quandoquidem nullum fit dubium, Ruffe inferiora montium latent 
& valles ipfas montibus interie&as fylvas denfas & horridas, quse fucceftu temporis & fecu- 
fcrum debuerunta montivagis dejici, eradicari, 8 c in prata virentia, agrofque fecuados com- 
igutari, fenfim adeo ad habitationem aptse reddi. 
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Near the lake there is now an iron foundery, and the ore is princi- 
pally raifed between that and the mountain Slew Galen, which is within 
about ten miles of the lake. Here therefore is a ftratum of metalline ' 
matter, to impregnate the terreftrial effluvia, and confcquently in this: 
place the pores of wood may be filled with this matter, as well as with 
that of hone. For the pores even of growing vegetables, admit metal- 
line particles, which coalefce with the vegetable fubftance (by. 

But if any one is furprized that the parts of matter, which are made fo 
final], as to be boyed up by fo light a fluid as air, can become fuch 
denfe and weighty matter as iron and hone, let fuch a one confider, 
what extreme hardnefs air itfelf is capable of acquiring,, even fo as to 
become as hard as marble, if the particles are brought to 'contiguity ;r 
and experiments upon various forts of bodies, vegetable, talcarious, and 
metalline, prove that air intangled with other matter, help to conftitute 
the natural bodies, as appears from the fixth propofition of the fecondi 
Lecture, as well as thofe comminuted to a great degree help to confli- 
tute air. For air is in reality a fluid aggregate of exceeding fmall par- 
ticles, of all fort^ of denfe and heavy bodies ^ and may therefore be fpe- 
cifically heavier than any portion of comminuted matter, except gold, 
which is the heaviefi; they may therefore all be allowed to be fupported 
by the fluid air, except gold, by the known principles of Hydroliatics , 
and when the motion of the air iaconfidered, which it always has more or 
lefs, comminuted gold may eafily be allowed to float in it ; for motion ren-> 
cicrs every kind of fluid capable of fupporting bodies fpecifically heavier/ 
Thus are the three laft queflions anfwered, concerning thefe petrifi- 
cations, as to the kind of wood, the time of petrification, and the mix- 
ture of metalline matter.. 

WE 

(b) in monte Juntzen obfervantur Iigna faginaaliis quae alibi ere fcant duriora, graviora Sc. 
Vavie intorta, nodofa, incolse ipfi arcelTunt nanc lignorum quafi ferream dm idem, fucco nutri- 
tio particulis ipfis Ghalybis impregnate, & veluti ferruminato, cui philofophus haud diffi- 
ciiem prsebebit afFenfum, fi iigna norit per macerationes in aquis Chalybeads Martiatis du— 
r iora reddi & ferro paene invifta.. Conftat prseterea ex plantarum analyfi vegetabilibus' om- 
nibus incfTe particuias ferreas quse proin fuere ex terra cum fucco nun itio elevatae : Elev^*- 
bunturautcmpliue§ ; friers yifeera veflaferri fint referta. 

Schuitzer Iter AlpinumLug. J 3 at. 1643, 
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WE are now to fpeak concerning the medicinal quality of the Lake. 

1 ’ ~ f ' ■' *. ‘ ‘ * - * - <r~~ - 1 -- - i J i ' 

T HE. Sanative quality of the Lake, In refpeft to diforders in the 
furface of the body, not being fairly traced higher than the reign 
of King Charles II. there is not fo old a tdHmony for this quality, as 
for its petrifications. The place moft remarkable for this, is, a bay called 
Either’ s bay, in the County of Tir-Oen, as is related at large, Lcfturc 
IV. . And perhaps the reafon which gives that place the preference, 
is the fmoothnefs of the fhore, confiding of a foft fand, giving no pain 
to naked feet, together with an eafy declivity which allows the timorous 
to wade in, without any danger of a fudden plunge. 

If the observations of fome perfons, who have bathed in that part of 
the lake, called Fifher’s bay, be true, that the water or fand at the bot- 
tom in particular places, is warm, it is a probable argument, that there 
may be fprings there. The Hungarian Governour, (de admirandis Hun- 
garice aquis) obferves, that in the river Vagus near Galgotium, hot water 
rifes in the bottom. Neque in ripa tantum eruuntur calidas fed etiam 
intra amnem, fifundum ejus pedibus fufxodias, calent autem immodice 
&c. But this part of the lough having been frozen intirely, in the year 
1739-40, deftroys the probability of this; for it having been cuftomary 
during the froll, to pafs from one county to another, upon the furface 
of the fi ozen lake, pafiengers muff have obferved places unfrozen, If there 
were any ; but the Inquirer never heard of fuch from any perfons of 
credit. 

Laying afide therefore the confideration of fprings, if the water of the 
lake be not altogether of one homogene kind, at confiderable diffances 
from the mouths of the great rivers which form it, as partaking more or 
lefs of fubterraneous effluvias, in different places : There is a°prefump- 
tion, that die water of that fide of the lake where the iron (c) ore 
abounds, is the moft fanative part of it ; at leaf! for fome particular 

X 2 diforders, 

(c) As from what has been faid, it appears, that the fubterraneal effluvia may caufe dif- 
tempers, fo it may notbe amifs to take notice, that poffibly in fome meafure, mineral efflu- 
via may prevent diftempers. For it is obferved, that feveral parts of Scotland are free from 
4igues, and that very hot and large regions in the Eaft Indies, are rarely troubled with the 

plague. 
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diforders. For fuppofe different ftrata of matter,, to lie under different 
parts of the lake ; the terreftrial effluvia fhall be impregnated in dif- 
ferent parts of the lake, with different kinds of matter : In the County 
of Tir-Oen fide of the lake, where there is a vafl body of coal, it fhall 
be impregnated with the bitumen, and other parts of coal (dj ; in the 
County of Derry fide, where there is a great body of iron ore,, the ter- 
reftrial effluvia, mufl abound with fulphur, and fuch kinds of matter as 
conftitute iron, which of all the metals is found to be moft medicinal : 
And for this I produce the authority of a great chemift and phyfician. 
Boerhave fays, ‘ bodies that owe their origin to the fame earth, are 

eafily 

plague, nor is it lefi remarkable, that in Ireland, the air is impregnated with fuch fort of 
emanations, as prevent the generation of any venemous creatures ; to which I fhall add 
the following mftance from Beguinus. 

Dignum admiratione eft, quod quamvis in vicinia Hydrise comitatus Gtoricenfis, ubi re- 
perjtur copiofa g , fingulis fere annisLues peftifera graffatur, ilia tamen femper immnnis'ab- 
fcac manere foieat, idque viri provide <mtis fe obfervafTe, et a majoribus fuis accepifte mihi 
fen&e confirm arunt. Boyle abridged by. Boulton, Vol. IT. p. 284. 

(d) The beds of coal with which this Country abounds, in the neighbourhood' of a na- 
vigable lake, which has alfo a navigable communication with the fea, by means of a canal, 
are of extraordinary confequence to the kingdom. The works are now in a fair way of 
anfweringthe noble intention of the public, in laying out above fifty thoufand pounds fterL 
in order to- open a free palTage for fupplies of fewel, to a great part of the kingdom, but 
cfpecially to the capital of it. Thispaftagc (concerning which fee the map) being a beautiful 
canal from the. fea port of Newry, to the navigable part of the Ban River, being thirteen 
miles; and nine miles of the river, together with part of the lake, the Black Water river, 
and another canal from thence to the pits ; will not only inable the kingdom to receive coals 
aleight or nine fhiliings a tun at diftant places : But alfo the linen manufacture is hereby ex- 
tremely benefited, upon account of convenient water carriage for kelp, and all other weighty 
materials, neceflary for that valuable branch of trade. But the defign of this book being 
philofophical, rather than mercantile, a particular account of thefc things, may more properly 
belong to anorher treatife mentioned already. Yet one circumftance fhall not be omitted, 
that whereas incelfant rains during the fumrner of the year 1744, almoft totally deftroyed 
the fruits of the Northern parts of this kingdom, and the merchants were obliged to im- 
port, above one hundred and fifty thoufand pounds worth of corn, for the fupport of the 
people, and the horfes for want of food, were many of them dead, and the teft too weak 
for labour ; this canal was of excellent ufe in contributing to convey the corn,, to the inhabi- 
tants of five counties, in the neighbourhood of the lake : fo that moderately fpeaking, the 
lives of fifty thoufand people were faved thereby, which is fo great an emolument arifing 
from this work, tho ? not the original intention of it, that if no other fliould ever arife 
from it, the public is already amply rewarded for the expence : But it is alfo in a fair 
way of anfwering every intention of it, to which all imaginable fuccefs is wiftied. See a 
dialogue concerning fome things of importance to Ireland* publhhed this year in Dublin- 
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* eafily tranfmutcd into one another : Iron which of all the metals Teems 

* to come neared to the earth of animals and vegetables, mud be a!~ 

* lowed likewife to come neared to animals and vegetables in nature, 
« and feems as if it might in fome meafure be didolved in them : And 

* hence it yields a noble, and very fafe remedy for difeafes of the human 
« body, whild the red of the metals aft with more violence (e).’ 

The terredrial effluvia abounding with the fulphur of the iron ore, 
is detained in the water, which thereby is rendered very fanative. If 
this detention of the effluvia, be thought to be faid without foundation, 
let it be confidered, that in the common experiment of fmoaking to- 
bacco, if a contrivance be ufed to make the fmoak pafs through the 
water, that water fhall become a drong emetic; this can be owing to 
nothing elfe,. than the detention of the finoak in the body of the water : 
In the fame manner may the terredrial effluvia; be detained in the wa- 
ter of the lake, and that of different kinds , in different places. Hence 
may the waters be found more fanative in one place, than another, and 
fanative in refpeft to fome particular diforders in one place, and in xe- 
fpeft to other diforders in others. But the fhores being very rough 
in fome parts, and fmooth in others it is very likely the latter will al- 
ways have the greated reputation in this refpeft; people being apt to 
prefer thofe things, which are attended with lead pain. To what 
has been laid down concerning thefe terredrial, effluvias, it may be ob- 
jefted, that if the water of the lake was impregnated with hetcrogene 
matter, in this manner; the chemical analyfis of the water woulddif- 
cover it: But the analyfis of this water, difeovers nothing fingular. 

In anfwer to this, it fhould be confidered, that the very nature of an 
effluvia, implies fomething very fugacious, and therefore not eafily 
brought under the torture of chemidry, efpecially when experiments are 
tried upon the water, at the didance of the capital city from the lake ; 
being more than fixty Irilh miles, from the neared part. 

It fhould alfo be confidered, that the mixture even of metalline mat- 
ter, when reduced to an effluvia, with water, does not ncceflarily increafe 
the fpecifical weight, and for this the chemids. might be quoted, particu- 
larly 

( e) To this may be added, the fentiment of the ingenious James Keil. Tentamina me- 
dico phyfica ‘ ex diftis petenda eft ratio cur ex Chalybe intenftorem, quam ex ceteris 
‘ metallis, fanguis calorem concipit, quod fcil, majori elafticitate- donatur, qta etiam ad vaia 
* obftructa aperienda gravioribus metallis prseftat. 
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lady Mr. Boyle; if the propofitions in the firft le&urc, concerning the 
prodigious increafe of furface in the divifion of bodies, did not almoft 
oblige u$ to infer it. For hence it follows, that metals comminuted fo 
as to fwim m fluids, muft be reduced to fuch parts as contain under 
their furfaces, fo little matter in refpedl to them, that whatever differ- 
ence there may be, between their fpecific gravities and. very light fluids, 
may eafily be overcome by a gentle motion, or tenacity of the fluid ; in 
which cafe there is an equilibrium, and that mixt fluid may be of the fame 
fpecific weight, with the original homogene fluid. For this comminuted 
matter may be fo fmall in quantity, as to mix with the fluid, and yet 
upon experiment not appear to add to the fpecific gravity, confidering 
how many allowances muff neceffarily be made, for inaccuracy in moft 
cafes concerning natural phenomena (f). Mr. Boyle remarks fome 
waters with mineral particles, are lighter than waters not impregnated 
with them upon account of volatility. 

If the ftony or metalline particles, be fuppofed to be flail further di- 
vided, the furfaces are ftill larger than the proportion of the leflening 
matter, in which cafe they will fwim on the top ; and if after an agita- 
tation of the fluid, which mixes them with it ; a portion of the fluid be 
weighed, it may feern fpecifically lighter. If the particles are fuppofed 
larger, than the degree of fmallnefs neceffary to make them fwim, they 
will fink, and if after agitation a portion of the fluid be weighed, it 
fhould appear fpecifically heavier. 

• In regard to the waters of the Lake, it may be difficult to fay which of 
all thefe may be the cafe : For if the terreftrial effluvia fhould bring 
ftony and mineral particles with it, of equal gravity with water, they 
would continue in it, and a chemical analyfis might determine fomething 
concerning them : If the particles were heavier, they would fubfide in all 
calms, when the water is almoft quiefeent, and form a very extraordi- 
nary fediment, capable of being obferved ; but fince neither of thefe is the 
cafe, they are light and fugacious, and are perhaps conftantJy palling 
through the water into the upper atmofphere; which may alfo contri- 
bute 

CfJ ‘ I found by by weighing hydroftatically water impregnated with iron, that 
c it was not much heavier than common water/ Boyl on Gems, and in the fame traft. 
c Sometimes mineral particles may be fo fpirituous, as not to increafe their fpecific gravity ; 

‘ for I have feen ferrugineous water, which, tho* firongly impregnated, was little heavier 
‘ than common water/ 
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bute to the wholfomnefs of the air. For whereas all frefh water (g) 
vapours are known to be more pernicious to human conftitutions, than fca 
vapour, yet the air about this vaft lake, is under no difcredit in that re- 
flect (/?)- But whatever the cafe may be, it is fufficient at prefent, that 
the probability of a terreftrial effluvia is eftabliihed, that the fadt of pe- 
trification is put beyond all doubt, that the place is accurately defcribed,, 
where more fpecimens may be had by future Inquirers, to whom all fuc- 
eefs imaginable is wifhed.. 

As to the facts, as they now Hand, and have been honeftly laid before 
you, they can not by any future inquiry be contradicted ; for the fadts cans 
never be altered; you are at liberty, therefore Gentlemen,, either to al- 
low the rcafoning upon them to be fair, or, at your leifure to fubftitutc 
fn the place of it,, any other fyftem which may feem more fuitable to the 
fubjedt. 

fg) Yet the great Francis Bacon, fays, (Hiftory of Life and Death) what feems firange, 
the fait mar (lies which are at certain feafons, overflowed with fea water, prove more un- 
Wholfom than the frefli. 

(h) Qui corporis povos perpetuo permeat aer, multas necelfario fecum invehit aqueas par~~ 
ticulas &c. Ja. Keil. Difquifitio fecunda. 

The air of Ireland being extremely moift, probably the intermixture of Chalybeate par* 
tides with it, in the neighbourhood of this lake, may prevent its ill effe&s.- 

KeiPs remark upon bad aiivis,Nullam non aeris mutationem corpora noftra afficere poflc 
abunde patet, cumque minima naturae corpufcula maxima virtute polleant, quo fubtiliore e 
terra aut aftris exhalatione aer inficiatur eo gravius nos pledi.- But if this chalybeate effluvia 
be whoHom, the contrary effeft muft be produced.- This feems to be the cafe of the air- 
about Lough Neagh.- 






Advertifement. 

H ERE fhould have followed a lecture concerning the prefent form 
of the earth, with the antediluvian, and paradifaical forms ; This 
lecture is prepared, with a diagram, explaining many things concerning 
the Deluge. For in as much as the beds of petrifications, which make 
a great part of the fubjedl of this book, are proved to be formed in the 
change of things, in the great /Era of natural appearances, the general 
flood in the time of Noah, a fair account of the effects of that inunda- 
tion, would properly belong to this place. But it is too large for in- 
fertion, and were it not fo, the Readers being of the clafsof the Faith- 
ful in religion, as well as the Ikilful in philofophy, it is hoped, that it 
will not be deemed neceffary. 
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LOUGH NEAGH. 

T H E papers in the philofophlcal tranfa&Ions, copies of which 
are given below (z), (£) fuch kinds of computations not being 
eafily retained in the memory, are the foundation of the fol- 
lowing account of Lough Neagh. 

Y They 

0 ) An experiment of the evaporation of water, by Mr. Edm. Halley, n. 189. 366 .' 
Lowthorp’s Abridgment of the Philofophical Tranfa&ions, Vol. II. p. 108. 

We took a pan of water (falted to the fame degree as is common for fea water, by the 
folution of about a fortieth part of fait) about four inches deep, and feven inches, nine tenth* 
diameter , in which we placed a Thermometer, and by means of a pan of coals, we brought 
the water to the fame degree of heat, which is obferved to be that of the air in our hotted 
fummers ; the Thermometer nicely (hewing it. This done, we affixed the pan of water, 
with the Thermometer in it, to one end of the beam of the fcales, and exactly counter- 
poifed it with weights in the other fcale, and by the application or removal of the pan of 
coals, we found it very eafy to maintain the water in the fame degree of heat precifely. 
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They who have furveyed this Lake, ohferve* that there is only 
one vlfible difcharge of the water of the lake at Tooth, and that there 
are eight pretty confiderable rivers befides rivulets, conftantly conveying 
water into it : And that the difcharge feems vaftly difproportionate and in- 
ferior in quantity, to the fum of the inlets. Hence fome have been in- 
duced 

Doing thus we found the weight of the water fenfibly to deereafe, and at the end of two 
hours we obferved, that there wanted half an ounce troy, all but feven grains, or two hun- 
dred and thirty three grains of water, which in that time had gone offin vapour • tho’ one 
could hardly perceive it fmoak, and the water was not fenfibly warm. This quantity in fo 
ihort a time feemed confiderable, being little lefs than fix ounces in twenty four hours, from 
fo fmall a furface as a circle of eight inches diameter. To reduce this experiment to an 
exadt calculus, and determine the thicknefs of the fkin of water that had evaporated, I af- 
fume the experiment alledged by Dodtor Edward Bernard, to have been made in the Ox- 
ford Society , viz. that the cube foot Englifh of water, weighs exadlly feventy fix pounds 
1 troy : This divided by 172&, the number of inches in a foot will give 253-j grains, or half 
ounce 13^ grains for the weight of a cube inch of water. Now the area of the circle, whole 
diameter is 7 r| inches, is 49 foot fquare inches, by which dividing the quantity of water 
evaporated viz. -ff of an inch, the quote tHt or ?i> fhews that the thicknefs of the wa. 
ter, evaporated, was the 53d part of an inclt; But we will fuppofe it only the 60th part, for 
the facility of calculation. 

To eftimate the quantity of water arifingin vapour out of the fea ; I think I ought to con- 
fident only for the time the fun is up, for that the dews return at night, if not more va- 
pours, than are then emitted : And in fummer the days being longer than twelve hours, this 
excefs is balanced by the weaker adtion of the fun,, especially when rifing before the water 
be warmed : So that if I allow of an inch of the furface of the fea,. to be railed per diem 
in vapours, it may not be an improbable conjecture. 

Upon this fuppofition, every 10 fquare inches of the furface of the water, yields in vapour 
per diem, a cube inch of water ; and each fquare foot, half a wine pint ;• evefy fpace of 4feet 
iquare, a gallon ; a mile fquare 6914 tuns ; and if the Mediterranean be efiimated at 40 de- 
grees long, and 4 broad, allowances being made for the places where it is broader, by thofe 
where it is narrower, (and 1 am fure I guefs at the leaft) there will be 160 fquare degrees of 
fea ; and confequently the whole Mediterranean mult lofe in vapour, in a fummer’s day, at 
ieaft 5280 millions of tuns. And this quantity of vapour, tho’ very great, is as little as can 
be concluded from the experiment produced : And yet there remains another caufe which 
can. not be reduced to the rule, I mean the winds, whereby the furface of the water is licked 
up, fomewbat fafter than it exhales by the heat of the fun, being well known to thofe that 
have confidered thofe drying winds which blow fometimes. 

The Mediterranean receives thefe confiderable rivers ; the Iberus, the Rho?ie, the Tiber,, 
the Po, the Danube, the Neifier, the Bariftthenes, the Tanais and the Nile , all the reft be- 
ing of no great note, and their quantity of water inconfiderable. We will fuppofe each 
of thefe nine rivers, to bring, down. ten. times as much water as the river Thames^ not that 

any 



\ 
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duced to fuppofe a fubterraneous paflage, to account for the difcharge 
of a fur plus mafs of water, which otherwife ftiould rife to a very con- 
fiderable height. But in as much as there appears not any fign of fuch 
paffage to navigators upon the lake, and which could not be concealed 
from them, (was there any fuch thing) the influx of water at fuch 

a pal- 

say of them is fo great in reality, but to comprehend with them all the fmall rivulets that 
fall iuto the fea, which otherwife 1 know not how to allow for. 

To calculate the water of the Thames, I aflame that at Kingjlon's bridge , where the 
flood never reaches, and the water always runs down ; the breadth of the channel is ioo 
yards, and its depth 3, it being reduced to an equality (in both which fuppofitions, I am 
lure I take the mod,) Hence the 'Profile of the water in this place, is 300 fquare yards : 
This multiplied by 48 miles (which 1 allow the water to run in 24 hours, at 2 miles an 
hour, or 84480 yards, gives 25344000 cubic yards of water to be evacuated every day, that 
is, 2030000c tuns per diem : And I doubt not but in the excefs of my meafures of the 
channel of the river: 1 have more than fufficicnt allowance for the waters of the Brent, 
the Wandely the Lea, and Darivent, which are all worth notice, that fall into the Thames, 
below Kingfton. 

(, k ) The evaporation of water in a clofe room at Grefham College 1693, by Mr. Edm. 
Halley, n. 212. p- 183. in the Abridgment of Phil. Tranf. by Lowthorp. Vol.II.p. no. 

In order to explain the circulation of vapours experimentally, I caufed an experiment of 
the quantity of vapours arifing (imply from the warmth of the water, without being ex- 
pofed either to fun or wind, to be made in Grefham College, \vhich was performed with 
great care and accuracy, by Mr. Hunt operator to the Royal Society . Having added into 
one fum the evaporations of the whole year, I find, that from a furface as near as could 
be meafured of eight fquare inches, there did evaporate during the year 16292 grains of 
water, which is 64 cubic inches of water, and that divided by 8 inches, the area of the 
water’s furface, fhew r s that the depth of water evaporated in one year, amounts to 8 inches. 
But this is much too little to anfwer to the experiments of the French , who found that 
it rained 19 inches water in a year at Paris.; or thofe of Mr. Townley, who by a long con- 
tinued feries of obfervations, has fufficiently proved, that in Lancafliire at the foot of the 
hills, there falls above 40 inches of water in the year’s time. Whence it is very obvious, 
that th tfun and wind are much more the caufes of evaporation, than any internal heat or 
agitation of the water. 

The fame obfervations do likewife fhew an odd quality in the vapours of water, which 
is that of adhering to the furface that exhaled them, which they cloath as it were with a 
fleece of vaporous air, which once inverting it, the vapour rifes afterwards in much 
lefs quantity : Which was fhewed by the fmall quantity of water, that was loft in 24 
hours time, when the air was very rtill, in proportion to what went away in a ftrong 
gale, although the experiments were made in a place, as clofe from the wind as could be 
well contrived. For which reafon had wind come freely, it would have carried at lead 
three times as much as we found, without the artiftancc of the fun, which might perhaps 
have doubled it. 

Y a 
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a paffage in a lake every where (hallow, neceflarily occafionmg a whirr- 
pool dangerous to navigation ; it Teems reafonable to account for the 
height, of the water, not ordinarily exceeding a particular known alti- 
tude, in the following manner. 

Before the autumnal feafon of the year, when the rains begin to foften 
the earth, and (well the rivers, the water difcharged at Toom, is very- 
inconfiderable, fo as not to afford a depth greater than that, which may 
reach to a flioe buckle, or the knee of a perfon wading ; and once it 
happened, that a perfon taking the opportunity of an in-blowing wind, 

walked over dry fhod (a). But at the fame time die influx of water is 
incomidcrable. 



The upper Ban, which may be fuppofed the greateft of the eight ri- 
vers, for it eminently gives a name to all the refl, when they flowln one 
channel to the fea, being called the lower Ban, has been frequently 
ob erved toha-ve fcarce any current water in it„ immediately before the 
falling of the great rains; and upon this account is not reckoned by fome 
writers amongft the rivers of Ireland, but is confidered as a large brook : 
Tne definition of a brook being, a water flowing in a known chan- 
neb m the form of a flood, owing to a hidden fall of rain in the 
neighbouring mountains, whence it takes its rife. The Bleachers upon 



By the fame experiment it likewife appears, that the evaporations made in May June 
July .and Auguft, (which are nearly equal) are about three times as much as whafcvapo’ 
rated in the 4 months of November, December, January and February, which are likewife 
nearly equal, March and April anfwering nearly to September and Odtcber 

The fleece of vapours in ftill weather hanging on the furface ofthe water, is the occaGon 
of very grange appearances, by the refraftion of the faid vapours differing from the com" 
mon air, whereby every thing appears railed, as houfes like fteeples, /hips as on land abo’ve 
the water, and the land raifed, and as it were lifted from the fea, and many times feem- 
mg to overhang, J 4 

!. hls nia y^ ve a t0 lcrable account of what I have heard, of feeing the cattle in the 
A\e of Dogs-, at high water time from Greenwich, when none are to befeenat'low water, 

e!,p ’ by fuppoC ” s ,hc M " ° f ' Dcs ‘ a hra bM " ,ifW 

«ir B Whffl °^T^ UVi u °/r C ^ ing 3 gieatCr degree of ref ta£Hon, than the common 
air, may fufhee to bring thefe beams down -to the eye, which when the water is retired, 

and the vapours- lubfided with it, pafTes and confequently the objedts feen at the one time, 
tnay be conceived to dtfappear at ihe other. * 

(a) T his is -a broad bank near the Eel waers, over which when the water has palled it 
Bows in a much narrower channel, being five and twenty feet deep in part of it, aSd 13 ow- 
ing with rapidity. _ The channel contains two eel waers, one of which is rendered ufelefs 
by a great quantity of laud thrown into it by the water in forms. “ 
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til is brook, for fuch it may be called, although it be a considerable 
flux of water a great part of the year, are well acquainted with the 
phenomena of it,, and do frequently in a fair fun-fhining day, hear the 
roaring of a torrent at a mile’s diftance, the mifehief of which they 
can not always prevent, but mud fometimes Suffer the damage of having fifty 
pieces of linen wafhed off the green, which, although often found, be- 
ing ftopt by rocks and bufhes, are often torn. The conrfe of this 
brook from the fountain head in the mountains near Rathfryland, to the 
lough in a direft line, is not above four or five and twenty miles; and 
Showers in mountains being frequent, when there is no appearance of 
them in the vallies, molt rivers or brooks whofe courfes are Short, up- 
on this account are Subject to torrents,. The Poet fays, 

RufHcus expeiftat dum defluat amnis, at ille' 

Labitur & labetur in omne volubilis cevum.. 

RufHcus here does not Signify what is vulgarly thought a countryman 
or peafant in general, but particularly a mountaineer, who being well 
acquainted with the nature of torrents in the mountains, which may 
rife and fall, in lefs than the Space of an hour, thinks when he defeends 
to the vallies, and feeing a regular flowing river, that it is of the fame 
nature of a montaneous • torrent, and that in a little time he may walk 
over dry. But in this- he is deceived For labetur in omne cevum. 

At the conclusion therefore of the Summer, fuppofing it a dry feafon, 
there is very little water flowing into the lough, Since the other feven 
brooks, or rivers are Singly inferior to the Ban in quantity of water. When 
the rains fall in abundance, and the brooks or rivers fwell above their 
banks, and continue fo during five months, and fometimes more, there 
is a prodigious quantity of water, in fo much that the difeharge at 
Toom being vaftly lefs, the water of the lough ufually rifes from fix to 
nine feet perpendicularly, and Spreads over about ten thoufand : acres 
of land, more than it does when it is at the lowed,- which is about 
100000 acres. In the Spring of the year when the eight rivers are re- 
duced to rivulets, by the drying winds in March and May ; the influx 
of .water is much lefs than the efflux ; the difeharge at Toom is all that 

time.. 
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-time very confiderable, and the lough is every day fubfiding, and the 
flat grounds about it becoming ufeful for bleaching, pafture, and meadow. 

The difcharge of this great body of water, may be eftimated in 
the following manner. 

The lake is about 60 miles round, which may be reduced to the form 
of a fquare of fifteen miles a fide, for the fake of computation, although 
being nearly circular, it does in that form contain a much larger area of 
furface, than in the fame number of miles in a fquare from a known pro- 
perty of the circle, being the moft capacious of figures: Multiply 1760 
yards in an Englifh mile, by 1 5 the fide of the fquare, and then that 
product into itl’elf, and you have 696960000 fquare yards in the furface 
of the lake, and fuppofing the lake to be at a medium fix feet deep all 
through, computing the height of the water from the furface, when it is 
loweA in fummer, to the furface when it is highefi in winter, although 
the difference for the moft part is much greater, except on the lands 
which are only flooded in winter : Yet at a medium fuppofing the in- 
ereafed height fix feet, or two yards all over, and multiplying the num- 
ber of fuperficial fquare yards by 2, you have 1393920000 cubic yards 
of water; and fuppofing the channel at Toom, the common vifible 
difcharge of all the water out of the lough, to be only 100 yards 
broad, and its depth three yards, it being reduced to an equality, al- 
though in the deepeft part it be five and twenty feet (<3), hence the profile 
of water in this place is 300 fquare yards. This multiplied by 48 miles 
(or 84480 yards) which the water may be allowed to run in 24 hours 
at 2 miles in an hour, gives 25344000 cubic yards of water difeharged 
in 04 hours, which dividing 139392000, the cubic yards of water ex- 
prefling the whole mafs of increafe in the winter, you have a quotient of 
55 exadtly, exprefling the number of days in which the whole mafs of 
additional water, may be difeharged ; provided there was no influx at 
the fame time ; but there is a very confiderable one at the beginning of 
the computation, and it leflens afterwards, till at laft in the drieft time 
of the year, it becomes very little : The difcharge of this influx of wa- 
ter may be accounted for another way, being carried up in vapour, and 
may be computed in the following manner. 

That 

[a) See note {a) page 154. 
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That one tenth* of an inch of the water of the lake, is faifedper diem 
in vapours, may not be an improbable conjecture from the conditions 
mentioned in the foregoing paper. 

Upon this fuppofition every io fquare inches of the furface of the 
water, yield in vapour per diem a cubic inch of water, every fpace 
of 4 feet fquare a gallon, and a mile fquare 69 1 4 tuns. And if the 
lake be eftimatcd as above,, as- a fquare whofe fide is 15 miles, there 
will be 125 fquare miles of water, which multiplying 6914 gives a 
produCt 8642 50 tuns of water, raifed daily in vapour during the drying 
months. This may reafonably be fuppofed, to be a ballance for the in- 
flux of eight rivers into the lake, which being fubjeCtto montaneous floods- 
are not at other times very abundant in water. It fhould be confidered 
alfo, that the difcharge at Toom, upon account of in blowing, or out 
blowing winds,, may flow with a different degree of rapidity and depth of 
water: For it has happened twice in one century, that the river Rhone 
at Geneva, where it paffes from the lake of that name, has been flopped by 
a ftorm, where its ufual depth was five and twenty feet, in fo much that peo- 
ple went down into its channel, and took up fifh, medals and other things. 

Lough Neagh is often interrupted or accelarated in its courfe, in a 
manner fimilar to this ; befides, it fometihies rolls the gravel and throws 
up a barrier againft itfelf, choaking its own channel, and fooner or 
later another wind perhaps removes that ( a ). Hence it happens, that the 

times of the lakes highefl and lowefl waters, can not precifely be brought, 
to rules: For they happen fooner or later in the year,, according to the 
agency of all thefe caufes, efpecially fince the caufes which raife thefc 
vapours from the lake, do alfo at the fame time diminifh the rivers du- 
ring part of the fpring and fummer (bj : And in the beginning of the 

computation: 

(a) In the narrow channel where the profile of water is computed page 156. There are 
two. eel waers, one of which is rendered ufelefs by a great quantity of fand, which was 
thrown in by the water in a ftorm, making it too (hallow ; for the fifh run in deep water. 

(b) If any exceptions are taken to this reafoning upon a frefh water lake, drawn from 
that already applied to a fait feaj it ftiould be obferved, that the difference in weight 
between fait- water and jfrem, is not confiderable, and that the fun exhales little or 
no fait. 

The Inquirer has obferved' at the Giant’s Caufey, in the North of Ireland, where 
the fea at high water wafhes the tops of the pillars, the fun did evaporate the water, 
between tide and tide in a hot day, and left in the top of each concave pillar about a 
fmall- fpoonful of good fair. Hence ftiould-beTnfen'ed, that little or no fak is exhaled 
by the. fan from the fea- Mr, . 
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computation when the rivers are full, the lake has by ten thoufand acres 
a larger furfacc for the fun and winds to act upon, and confequently 
does then really yield a greater quantity of vapours ceteris paribus. If 
any perfon knowing the courfe of the waters of the lake, fhould obferve, 
that at the high rock called the fall at Coierain, which is the only paf- 
fage for the waters of the lake to -the fea, there be an appearance in 
the dry months, of much le's water, than pafles at Toom, being the 
beginning of the channel wherein the water is conveyed to the fea; 
let it be confidered, that about a mile from Toom, the water fpreads 
again into a fmall lake of about four miles diameter, as may be feen in 
fome-ofthe mapsprefixt to Ledture IV. particularly that of Speed, from 
which a great quantity of vapour mull arife, and diminifh the quantity of 
water that otherwife would flow to Coierain; add to this the courfe of 
the water for twenty miles, before it reaches the fall of Coierain, during 
which fpace of mGtion the winds and fun continue to diminifh it. 



Mr. Boyl indeed fays, I have obferved, that even the lighteft waters will yield a fmall 
quantity of common fait. Boyl abridged by Boulton, Vod. I. p. 296. 

N. B. The Inquirer having made remarks upon the wind, weather and barometer, for a 
year and a half, in Lurgan, near Lough Neagh, having fixt a weather vane upon a fteeple for 
that purpofe, to obferve the direftion of the wind, and another on his houfe, to denote the 
force by means of that and fome machinery within ; and having noted down the remarks for 
everyday in diftinft columns, he thought to have inferted them here t but the Barometer and 
one weather vane meeting with accidents, which hindered him to compleat two years 
obfervations as he intended ; (thofe of the time mentioned not being fufficient for his defign,) 
he chufes inftead of publiftiing his own imperfett obfervations, to lay before the reader a 
ipecimen, of what may be done this way, in imitation of the Gentlemen at Edinburgh, 
amongft whom there feems to be a fpirit for promoting natural knowledge. If fuch obfer- 
vations were made with accuracy, in feveral parts of this kingdom, many ufeful things 
would attend the knowledge thence redounding. The form of the tables for this pur- 
pofe, ufed by them and the Inquirer, tho' not exaftly the fame, might in a great meafure 
anfwer the fame purpofe. 

Meteorological Regifler. 

January. 

Barom. Therm. Wind Weather 



Hour 



Day ' 


a. m. 


p. m. 


In Day 


In Day 


1 


TO 


4 


29 


8 7 


2 


9 


6 


27 


8 6 



Force 



o 

2 



In Day 
Cloudy 



Quantity of rain* 
Day and Night 



Dire&ion 
S. W. 

S. E. 

Ours fall fhort of the plan of tliefe Gentlemen, in as much as they had a column for the 
Hygrofcope. See Medical Eflays., Edinburgh, VoL I MDCCXLVII. 

Such regifters for every County in the kingdom, and for different parts of the fame 
County, where there are mountains or lakes would be extremely ufeful, with regard to 
health, gardening, farming, &c* — bcfidcs many tilings of information to philofophers and 
fpeculaufts. 





ii mm m " 






































































\ 








• 








* * 


























■ jpti 





































GEM S; 

OR, THE 

Phyfico-Mechanical Ledure • 

BEING THE 

Productions of LOUGH NEAGH, 
Of the more precious Kind, 

Applied to Use by 

MECHANIC ARTS. 

TOGETHER WITH 

The Physical Cause of GEMS, 

lecture vi. 



Exod. xxviii. 

And they fhall make the Ephod — And thou fhalt take two Onix flones, and grave 
on them the names of the children of Ifrael. And thou fhalt make the Breaft- 
plate of Judgment — and thou fhalt fet it in fettings of {tones — the firft r6w fhall 
be a Sardius, a I opas, and a Carbuncle : And the fecond row fhall be an Eme- 
rald, a Sapphire, and a Diamond : And the third row a Ligure, an Agate, and 
an Amethyft : And the fourth row, a Beryl, and an Onyx, and a Jafper : They 
fhall be fet in Gold in their inclofings. 



ADDRESS 

T O T H E 

LA DIES. 



Ladies, 

H AVING acknowledged the favour of the Gentlemen in a former 
meeting, a prefatory addrefs is juilly due to you in this. It is 
with pleafure the Philofopher fpeaks, when the Ladies are to 
approve. And what Ihould he fpeak but praife, when the works of Na- 
ture, which may always teach, and can never corrupt, are deemed by you 
not unworthy of your ftudy ? The Emerald and Topaz are not died in , 
vain, when they improve your minds, as well as adorn your bodies. 

Beauty is to you, what gold is to the Diamond or Ruby in the Jewel, 
only the fetting ; and if a little art is bellowed to render that fetting not 
unfuitable to its plaee, it is not that alone which engages the Curious. 

Knowledge does as well become one fex as the other, and if by a 
kind of Turkilh policy, it be concealed from yours, that is a misfortune. 
Yet fuch a difpolition as by this day’s meeting you Ihew, mull upon many 
occafions have opened your minds to information, which renders you tru- 
ly valuable in that, for which you ought principally to value yourfelves. 

They who have travelled latell into foreign parts can allure you, 
that a lady of Bologna has advanced fo far in the lludy of natural phas>- 

Z 2 norn cnaj 
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nomena, as to deliver Lectures upon them, in the elegance of the Ro- 
man language, hitherto thought the province of men -j-. 

But fince your humility will not let you take upon you the office of 
teachers, your judgment direfts you to do the next kind things, to hear, 
and to approve. , 

Your patience therefore is humbly defired in one, with hopes of ob- 
taining favour in the other. 

THUS much was faid upon the occafion of reading the Lectures in 
manufeript, one of which many Ladies attended, having earneftly re- 
quefted to be admitted, and were thofe of rank and judgment ; and who 
were pleafed to exprefs their approbation of the information they received* 

The Inquirer is of opinion, that he faid no more in this Addrefs than 
what was civil and juft ; but in as much as he has been called upon, 
either to retract or defend his fentiments of the Ladies in the circum- 
fiance of Literature ; he chufes rather to defend his opinion than to give 
jup the honour of any part of the human race, and in reality the great 
intereft of the whole. 

The foundation of his opinion, that Women fhould be taught, and 
made in a better degree acquainted with Arts and Sciences than is cu- 
flomary, fhall be exprefled in few words. It is plain that Women have 
the management of the male part of the fpecies as well as the female, 
for the few years of the beginning of life : It is well known that the 
impreffions made upon the human mind, even in the firft years, are of 
confiderable importance to the welfare of the human race : It is alfo well 
known that by the death of husbands, Women often get the government 

of 

*1 This Lady has taken a Do£tor’s degree in the univerfity, and is called Doctor Terefa : 
She is married and is a mother of children. To this may be added an account lately fent 
from Stockholm. The Countefs Senatrix of Ekeblad, was declared a member of the 
Royal Society, for the encouragement of Arts and Sciences, in eonfideration of the many 

valuable experiments, that Lady has made in the art of Oeconomy. The Prince has 

granted her iris royal patent for the publication of thofe experiments. To thefe accounts 
may be added a more recent fail. By a letter from Milan we are informed, that Madam 
Catane Agnefi, native of that city, celebrated for her profound learning and knowledge 
in feveral Arts and Sciences, particularly in the Mathematics, had been fome time fince 
named to fill a vacant Profefiorfhip. This Lady has fince wrote to the Pope, to thank 
him for the honour he has done her, for having made choice of her to fill that place ; to 
which his Holinefs anfwered : ‘ That this was not only an honour to her, but much more 
‘ to the Univerfity, which has the glory to po fiefs a Lady, who by her profound learning 
‘ furpaffes all thofe of her time.’ 
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of large families of children, and that the opinion of the Mother muft 
in a great meafure determine their courfe of Education. To afk, after 
being thoroughly fenfible of thefe things, whether it is proper to give 
more knowledge to the Female part of human fociety ? is to afk a que- 
flion too idle for a ffudied anfwer : But it may be afked in return, whe- 
ther Solomon’s defeription of a good Woman be a mere religious Ens 
Rationis , or a defeription of what may and fhould often come to pafs ? 
If it be the latter, it will not be eafy to reconcile all that fkill of ma- 
nufactures and prudence of behaviour, with the opinion of thofe per- 
fons to whom this Reply is addreff. “ Who can fin'd a virtuous Wo- 
“ man: for her price is far above Rubies. The heart of her Husband 
“ doth fafely truft her, fo that he fhall have no need of fpoyl. She 
will do him good and not evil all the days of her life. She fecketh 
wool and flax, and worketh willingly with her hands. She is like 
the merchants fhips, flic bringeth her food from afar. She rifeth 
alfo while it is yet night, and giveth meat to her houfhold, and a 
portion to her maidens. She confidereth a field and buyeth it : with 
the fruit of her hands fhe planteth a vineyard. She giveth her loyns 
with ftrength and flrengtheneth her arms. She perceiveth that her 
merchandize is good ; her candle goeth not out by night. She layeth 
her hands to the fpindle, and her hands hold the diftarf. She ftretch- 
eth out her hand to the poor, yea fhe reacheth forth her hand to the 
needy. She is not afraid of the fnow for her houfhold : for all her 
houfhold are clothed with fcarlet. She maketh herfelf coverings of 
tapeflry, her clothing is filk and purple. Her husband is known in 
the gates ( a ), when he fitteth with the elders of the land. She ma- 
keth fine linen and felleth it, and delivereth girdles unto the mer- 
chant. Strength and honour are her clothing, and fhe fhall rejoyce 
in time to come. She openeth her mouth with wisdom* 
“ and in her tongue is the law of kindness. She looketh 
ic well to the ways of her houfhold, and eateth not the bread of idle- 
“ nefs. Her children arife up and call her blefled ; her husband alfo 

and 

( a ) The Courts of judicature were held in the Gates of cities : the making and execu- 
tion of Laws with judgment and integrity, is the moft honourable office in a civil ftate j 
and the approbation of conduct upon a fair ferutiny before upright, Judges is the highe.ft 
praife. 
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“ and he praifeth her. Many daughters have done virtuoufly, and thou 
“ excellefl: them all. Favour is deceitful and beauty is vain ; but a 
“ Woman that feareth the Lord, fhe fhall be praifed. Give her of the 
“ fruit of her hands, and let her own works praife her in the gates.” 

This charming character is founded upon a great degree, of ufeful 
knowledge ; and if the fubjeCt of the following Lecture be not expreft 
in it, perhaps it is not excluded from it. Although Solomon does not 
recommend the ftudy of this part of Natural Philofophy, concerning 
Gems, to Women : yet he chutes them as precious parts of Natural Pro- 
ductions, to which to compare a valuable Woman ; Her price is far 
above Rubies. 

There is no occafion to difpute critically here, which of the Gems he 
really means : For it is not any one kind of Gem, but a fubftitution of 
a lets for a more general kind ; and the meaning is all kinds of Gems 
held in eftimation by mankind : If they were not worth the contempla- 
tion of Women, they would not be worth a choice in Solomon’s judg- 
ment upon which to found a companion in fo extraordinary a cale ; 
efpecially fince God alfo made choice of them for civil and religious 
purpofes. 




LECTURE 






( ) 



LECTURE VI. 



T H E indi'fpofition to believe things creditable of Ireland fliall be a 
fufficient reafon for caution, in all that fliall be laid before the 
Reader, in regard to Gems : And previous to every thing upon this- 
fubjeefc, the Inquirer declares lionemy, that the fpecimcns which he 
fhall hereafter mention, were not brought to the capital of this kingdom 
upon any opinion of their being valuable in any other refpeft, than 
that of flints and pebbles (a ) ; except the Cryftals,, whofe natural trans- 
parency, 

{<2 ) A late writer’s remark upon thofe who have hitherto treated this fubjeft, fhall be & 
reafon for caution not to borrow any thing without an acknowledgment. 

44 The Lithologifts are, indeed, of all Authors, the greateft Plagiaries : Everyone who 
46 has read them, will find that reading one of them is much the fame thing with reading 
14 them all ; and that, in a fubjedt where perfonal difeoveries went but a little way, they 
44 .have all adopted not only one another’s fentiments and opinions, but their words and 
44 fentences ; Examples for which, even for whole pages together, are but too frequent 
44 with many of them $ and that without the leaft hint at the name of the Author, or 
44 that they were from any where elfe. Hill his General Natural Hiftory, page 500. 

What follows from the Scriptures and the Bifhop of £ 7 y, is to fhew, that Gems have' 
been in high eftimation, and that God himfelf highly regarded this part of his own. 
workmanfhip, confecrating them to religious purpofes ; and alfo, that it is extremely 
difficult to determine what Natural Appearances belong to the ancient names. Con- 
cerning the precious ftones mentioned in the title page of this Lecture, Fagius writes, 

44 Eft tanta etiam de nominibus iftorum lapidum apud omnes interpretes cum noftros 
44 turn Hebraeos diferepantia ut nemo fere quid certi ftatuere poteft.” Crit. Sacrh 

The Septuagint verofin, according to the Alexandrian manufeript, gives the Greek 
names of thefe ftones, as follows, Zxfoov % rovreefyov, o-pcc%ay$&‘ i b osT$. K cu b 
0 d'EuTsg® j j a,tycc | x} cx t 7r(pE^(&> >Cj 1ot(77r^» K a) b ?%(§>* o TgiT©-, fayfyov % xxxtyis xj uyJ.Svr®** 

« Q TtTcigT®*, xj fiegvMuov xj iyuftov. 

The 



km 











Phyflco-Mechanical LECTURE VI. 



parcncy, figure and beauty inclined him to think favourably of them, 
that the improvement of Art would render them more eftimable. Seve- 



ral 



The Hebrew text with Montanus his tranflation is as follows, 
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The firft row fhall be a Sardius, £ffc.] There is fo little certainty what thefe ftones 
were, that nothing can be affirmed about them ; as appears by the vaft variety of inter- 
pretations, that have been made of them, by writers both old and new : The firft of them 
is called Odem in the Hebrew, which fome take to be a Ruby, having no other reafon 
for it, but becaufe it fignifies red. Others take it for an Adamant; which may feem to 
be derived from Odem , as a Jafpri is from Jafphe. And there are feveral other conjec- 
tures, but none fo probable as that of our Tranflators, who call it a Sardius, or Sardine 
ftone, as they render it, (iv. Rev. 3.) which is of a red flaming colour, as Braunius hath 
demonftrated from feveral Authors (Lib. 11. de veft. facr. Hebr. c 8. n. 8.). But as 
fome defcribe it, with a caft of yellow in it like that of frefh oyl. And it is not impro- 
bable that this (lone had the name of Sardius from the Hebrew word Sered, which figni- 
fies red, xliv Ifa. 13. as Kimchi there interprets it. And thence the divine majefty is faid 
to look like a Sardine ftone (in the place above named) becaufe he appeared in great an- 
ger. So an ancient writer, A »«. to Oey, y&g to aotfiiov. 

A Topaz.] The fecond ftone in this row, is in Hebrew called Pitdah, which we truly 
tranflate a Topaz : which was a ftone of a green colour, not a yellow, as we now com- 
monly underftand it. So Pliny and others, as the fame Braunius fhews, L. 11. c. 9. 
where he fancies that the word Topafion, by an eafy change of letters, was made out 
of Pitdah : for the Syriack interpreter xxi Rev. 20. calls this ftone Topadion ; in which 
there are the fame letters that are in Pitdah : but however this be, it appears from xxviii 
Job 19. that this is the right tranflation of the word ; for there it is Pitdah Cufh, the 
moft excellent Topaz ftones, being found 111 an ifland belonging to Arabia, called thence 
by the name of Topazion. 

And a Carbuncle.] So we tranflate the third ftone of the firft row (which in Hebrew 
is called Bareketh) following perhaps Abarbinel. But the greateft part of interpreters take 
it for the Smaragdus: which good authors defcribe as the moft radiant of all other ftones; 
and therefore called perhaps Bareketh, from its extraordinary fplendor. For Barak, eve- 

r y 









P hy ficc-Meclianic al LECTURE VI. 1 67 

ral of them being put into the hands of Lapidaries, Seal-cutters and Jewel- 
lers, particularly Meffieurs Standifh, Billing, and Nichols ; and the Inquirer 

hearing 

ry body know", fignifies to glitter, xxi Ezek. 10. The belt authors fay, the colour of 
it is a grafs green ; ^wonderfully refrefhing (as Pliny defcribes it) to the eyes when one 
looks upon it. 

Ver. 18. And the fecond row {hall be an Emerald.] The Hebrew word Nophech, 
-which we tranflate Emerald, is by moft interpreters taken to fignifv a Carbuncle, fome 
of which (tones are white ; but the moft excellent of all others are red, fhining like fire, 
or a burning coal : whence the name of Carbuncle, from Carbo a hot coal, and to this 
the Hebrew word Nophech agrees ; which Braunius ingenioufly conjectures comes from 
Phuch, which fignifies that red wherewith women painted their faces, 2 Kings ix. 30. 
and, in ftiort, he takes it for that (tone which now we call a Ruby. And fo Abarbinel 
tranflates it, and Luther alfo ; vid. L. 1 1. c. 1 1. 

ASaphire.J This ftone is mentioned before xxiv. 9. and it retains its name to this 
day, almoft among all people. So that there is no queftion, but only what kind of ftone 
it was about which Authors differ. For fome fay it was a white ftone (and there ar-e 
fome fo pale that they incline rather to that than any other colour) but it is plain, that 
{{one was called anciently a Saphire, which is now fo called ; being of the colour of the 
heavens or the veins, that’is, afky^colour. See xxiv. 10. v. Cant : c. 14. iv. Lament. 7. 

And a Diamond.] So we rightly tranflate the Hebrew word Jahalom, which is thought 
to come from Hal am, which fignifies to break. Whence Halmuth is an Hammer or a 
Maul, v. Judges 26. For the Adamant or Diamond is the hardeft of all ftones \ which 
breaks them all, but is broken by none, as Abarbinel fpeaks. It was anciently account- 
ed the moft precious of all Gems, as Pliny acknowledges L. xxxvii. c. 4. 

In the third row, a Ligure.] So we tranflate the Hebrew word Lefchem, which being 
no where elfe found, the meaning of it is uncertain. But a great many, both of the 
ancient and modern, tranflate it as we do : though what a Ligure is can net eafily be re- 
folved. Some think Aiyfyov or Adxugto*, to be nothing but the beft Amber. But that is 
no precious ftone as all here mentioned are ; and therefore (to mention no other conjec- 
tures) Braunius thinks we are to underftand by this word, a kind of Jacinth ; of which 
there being divers forts, he judges it likely to be that, which neareft approaches to the 
colour of Amber, which hath made Authors take them for the fame. The Ancients 
indeed commonly by a Jacinth underftand a ftone of a violet colour, but more pale and 
dilute than in the Amethyft; and the ftone now called an Amethyft, was anciently called 
a Jacinth. Yet they mention Jacinths of divers other colours, and fome fhining like fire : 
videL. 1 1. de veft. facr. Hebr. c. 14. n. 1 r, 12. 

An Agate.] So the Hebrew word Schebo , which is no where elfe mentioned in feripture* 
is translated by the greateft part of interpreters, who take this for that ftone which the 
Greeks call Achates ; which is fo well known, that it needs no defeription ; being that 
beautiful ftone which Nature has painted with great variety : from whence it hath got fe- 
veral names, as the fame Braunius obferves in the fame book, cap. 15. n. 4. &c. And 
the very name of Achates feems to be derived from its various colours : And in Hebrew 
ftgnifying that which is fpotted, as Jacob’s cattle were xxx. Gen. 35. Though now, 
becaufe they are common, they are of no great value : yet anciently it appears from 
Theophraftus and Pliny, they were more precious. 

A a And 
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hearing their unprejudiced judgment of them as Artifts, and the judgments 
of Ladies and Gentlemen, for whofe pleafure art exerts itfelf, and con- 
futing Authors who have wrote upon fuch matters, may with fome 
degree of confidence declare, that he has found upon the fiiores of 
Lough Neagh and in the neighbourhood of the Lake, not only Cryltals 
and Agates, but Gems alfo deferving the following denominations, 
Garnelians, Mocoas, and Pfeudo-Adamantes ; and at fome diflance from 
^h>- Lake, .Topazes or Amcthyfis. And in as much as his principal inten- 
tion of fearch was not for thefe, but for fpecimens of another clafs, it may 
be prefumed, that would any perfon profefiedly go in queft of Gems 
on the fiiores of that Lake, fuch quantities might be found, as would 
fufiiciently reward the fearcher. 

It is not long fince there was any value put upon any ftones of the 
production of Great Britain and Ireland, except thofe of Brifiol and 

Kerry. 

And an Amethyft.] The Hebrew word Achlama is no more fo be found in the ferip- 
ture elfewhere, than the two former. But the beft and moft ancient Authors take it as 
we do, for that ftone which other writers call an Amethyft, which is of a bright violet 
colour, or like red wine, from whence it hath its name in the Greek. The nearer thefe 
ftones came to purple, and the more they had of the flame of a Carbuncle, the more pre- 
cious they were efteemed, as the forenamed Braunius {hews L. u. c. z6. n. 56. 

In the fourth row, a Beryl] The Hebrew word 'Tharfihifch is very varioufly inter- 
preted ; but the LX X, Jofephus, and a great many others, take it for that which the 
Ancients call a Chryfolite ; that is, a ftone of a golden colour, which others call a To- 
paz. This Braunius endeavours to prove was the colour of Tharfchifch out of x. Dan 
5, 6. v Cant. 14, &c. See c. 17. n. 12, 13, &c. 

An Onyx.] The Hebrew word Scbobam we meet withal in the beginning of the bible 
(ii Gen. 1 2. ) and translate it as we do here, an Onyx : But Jofephus, St. Hierom, and 
the Vulgar, tranflate it Sardonyx ; which was of a mix’d colour, of white and red ; for 
thermo ft precious Indian Sardonyx had a radix (as they call it) white, like the na’il of' 
one’s finger ; and the fuperficies red like blood ; and both of them tranfparent : from 
whence it had its name ; the Sardius ftone (as was faid before) being red, and the Onyx 
fignifying the nail of one’s finger. Seethe aforenamed Braunius, c. 18. ; 

A Jafper.J Though the Hebrew name, which is Jafpeh, be retained among all people 
to this day, yet all interpreters have not tranflated it as ours do, who, no doubt, are in 
the right. For why fliould we not think Jafpeh is certainly that ftone which the Greeks 
and Latins call Jafpri : As we doubt not the Saphire before mentioned (v. 18.) is the 
ftone they call Saphirus. The beft of thefe ftones are of a green colour, like a Sma- 
ragdus ; but fometimes they have little fpots or points in them, of various colours: which 
hath made fome Authors call this ftone Panchera. See Braunius, c. 19. 

T he Bilhop of Ely his Comment. 
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Kerry. The late Countefs of Burlington was the firft who made thofit 
in high life inquire for Pebbles, owing to an accidental drcumftance : 
For her waiting-maid having an honourable amour w r ith a jeweller, 
and receiving a vifit from him, amongft other circumftances of amufe- 
ment he {hewed her fome toys of his art, and happening to have amongft 
them a Pebble, which he took up in his walk, fhe was fo pleafed with 
its appearance, that fhe requefted it might be polifhed for her ; which 
being foon done, fhe fhewed it to her Lady, who was alfo pleafed fo 
well as to defire that more might be collected for her. This was 
done, and a beautiful table made of them, placed in a kind of Mofaic 
work by her Ladyfhip’s direction. This account is given upon the 
authority of a right reverend Prelate, who had not only a narrative of the 
matter from the Countefs of Burlington ; but a prefent alfo of anEnglifh 
Pebble fet in the cover of a gold box. The fame account alfo refts 
upon the authority of a reverend Dean, who has the honour to be re- 
lated to the family. 

Of late years pebbles have been of fome degree of eftimation in this 
kingdom ; and it is about twelve years fince the Inquirer, joining with 
fome Gentlemen in an innocent frolic, to take a houfe on a bank over 
the fca, near the harbour of Dublin, for an amufement during a fum- 
mcr, ufed frequently to collect ftones, and fend them to Lapidaries to 
be polifhed. Each Gentleman of the party feemed to contend with the 
reft, for preference in good fortune to find, and judgment to diftinguifh, 
what w r ould look moft beautiful when improved by mechanic arts : The 
fucccfs of the moft fortunate was not at that time of great eftimation. 
But the beauty of that fituation having of later years invited fo many to 
build country houfes for retirement, that the fca fliore for tw r o miles is 
become almoft a town, and it is a very general employment to pick up 
the Pebbles which are moft inviting to the fight. Mrs. Hcany in par- 
ticular, a very agreeable wife of a very worthy Clergyman, whofe refi- 
dence is there, it being her hufband’s parifh, can fhew feveral ftones collect- 
ed there of excellent beauty, but one efpecially, which is a Canadian, in 
which fife had an emblematical figure of Liberty cut, and it is fet in gold. 
About the fame time alfo a part of the fca fhore, not fifteen miles fouth 
from thence, became very famous for beautiful Pebbles. The Mur- 
ragh of Wicklow' is now fo w'cll known in this refpc<5t, that it is 

A a 2 ahnoft 
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almoft needlcfs to defcribe it ; yet to foreigners, into whofe hands this 
account of Geras may pollibly fall, it may not be difiigreeable to have 
a few lines bellowed upon it. 

From the town of Wicklow, northward towards Dublin, there is art 
uninterrupted flat country for fix miles along the fea Ihore, and extend- 
ing into the main land to different diflanccs ; without partitions of fen- 
ces, till of late years the occupiers regarding husbandly, which requires, 
inclofures, have by building, planting, and fencing, taken in all the flat 
area, except about the breadth of an hundred yards, which for the 
length of fix miles remains a fmooth furface of beautiful verdure for 
walking or riding. From the fod, which is a coat of grafs upon 
a mafs of mixt matter, confiding more of Pebbles than earth, there is a 
flope to the lowed water-mark, which is fometimes merely fine fand,. 
fometinies a heap of Pebbles to the height of three or four feet and of 
confiderable breadth. For it feems that one tide fliall throw up fuch a 
heap, and another tide fliall wafh them all away : fo that particular 
tides; aided by particular winds, make particular kinds of fliores. 
And as there arc a great variety of the former, fo arc there alfo of 
the latter. Hence' it is that many perfons find their account in fcarch- 
ing this fliore for fuch Hones as may admit a beautiful polifli. For 
the fea is always furnifliing the fearchers with new r heaps, or the fame 
one often- turned. So many flones of real beauty have been found 
here of late, that this place has acquired a great fame in this refpcct ; 
but our Defign aimed confining us to Lough Neagh, we mud retura 
to that. 

Having below given fuch an account of Gems as is fufficicnt to 
raife not merely efieem for them, but an affection of a higher Nature,, 
and that upon the authority of a divine law, here fliall be given a 
proof of another kind, and the high regard paid' to Gems fliall be pro- 
ved from a falfehood and a mere Impofition. For as Hypocrify in mo- 
rals proves the value of true virtue, fo do lies and impofitions of all 
kinds prove the value of the real things, they are defigned to pafs for. 

Mr. Carte in the preface to his edition of Thuanus tells us, that of 
two former editions of that Author’s works publiflied with his own al- 
lowance, one of them contained the following dory, the other not. 
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• “ Whilft the King was at Bologna, a ftranger, who feemed ro be 
“ rough in manners brought a wonderful (tone to him from the Eaft 
“ Indies. It was aftonifhingly luftrous, and appeared as if it was.al- 
“ together fire, and emitting a confiderable quantity of rays on all fides, 
4< was hardly to be born by human fight. Another wonderful circum- 
“ fiance of it was, that if it was buried in the earth, it would by its 
“ own virtue break forth from its confinement with violence 1 It could 
“ not be contained or included in any narrow fpace ; but feemed to 
“ delight in open and free fpace. only. It had the moft perfect purity and 
‘‘ fplendor, without any, even the leaft fiain of foulncfs. It had. no cer- 
“ tain figure but was variable, and that inftantaneoufly : and in as much 
“ as it was extremely beautiful to behold, it raifed a defire in fpe<5ta- 
“ tors to handle it, which yet it would not fuffer with impunity and 
<“ if fome more refolute than others attempted to handle it, they fuf- 
“ fered pain by it ; this many perfons tried in the prefence of many. If 
“ any part, by the more obfiinate attempt of perfons to handle it, was 
“ taken off (for it was not very hard) it did not thereby become lefs. 
“ The ftranger faid, the virtue of this Gem veas ufcful in many re- 
“ fpects, but peculiarly neceffary for Kings ; but this he would not re- 
u veal without a confiderable reward.* ” 

This. 

* In fine prioris tomi Drouartiam rnira de lapide Indico legitur rrarratio, quae in Patef- 
foniano volumine non comparet. V erba ita fe habent. 

P. 453, 1. 3. Poft exolvit adde. Dum Rex Bononias eflefc, allatus eft ad eum ex India 
orientali, ab homine incognito, fed, ut apparebat, moribus barbaro, lapis ftupenda fpe- 
cie et natura, videlicet lu mine et fulgore, mirabiliter corufcantibus, quique totus velut 
ardens incredibili fplendore micabat, et jaftis quoquo verfus radiis, ambientem aerem luce 
nullis fere oculis tolerabili latiftime complebat. Erat et in eo mirabile quod terrae impa^ 
tientiffimus, fi cooperiretur, fua fponte et vi., fadlo impetu, confeftim evolabat in fub- 
lime; contineri veto includive ullo loco angufto nulla hominum arte peterat, fed ampla. 
liberaque Ioca duntaxat amare videbatur. Summa in eo puritas, eximius nitor, nulla 
forde aut labe conquinatus. Figurae fpecies nulla ei certa fed inconftans at momento 
commutabilis , cumque efiet afpeflu longe pulcherrimus, contredari tamen fefe impune 
non patiebatur, et diutius contra adnitentibus, aut obftinatius cum eo agentibus incoin- 
modum afFerebat ; quod multi, multis fpe6Iantibus funt experti. Si* quid fortaftis eo enixi- 
vs conando detrahebatur, nam durus admodum non erat, n-ihilo minor fiebat. Hujus 
virtutem ac vim efle ad quam plurima cum utilem, turn praecipue regibus neceflariam, aiebat 
hofpes, qui miraculum oftentabat, fed quam revelaturus non eflet, nifi ingenti pretio prius- 
accepto. Haec ut in literis Jo. Pipin' occulati rei teftis, qui in familia A. Momoranfii 
M. Eo. medicinam faciebat, ad Ant. Mizaldum, et ipfum infignem medicum pridie afeen- 
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This account has more the appearance of a riddle than a true hifto- 
ry, and if an artful man could convey fome of the Linftcr coal of this 
Kingdom which does not fmoak, to a perlon in a country where pit- 
coal is unknown, as it is faid, Englifn coal is fhewn in the collection of 
the Duke of Tufcany as a Rarity, the riddle may be explained by burning 
it. But the only ufe that fhall be made of this ftory is, that whereas the 
ingenious relator has left it out of one of the editions published by 
him, it is likely, he found he was grofsly impofed upon : and therefore 
all perfons of Natural Inquiry fhould be very cautious in believing re- 
ports, and fhould relate few things of which they have not fenfible evi- 
dence. The prefent Inquirer means to obferve this caution in what he 
is about to relate concerning the Gems of Lough Neagh. 

The natural appearance of all the Gems found at Lough Neagh are 
already defcribed Le< 5 t. 3. from N. cclxvii. to N. cclxxi. There was 
one found about fifteen miles from the Lake, which deferves a defcrip- 
tion alfo. It was a tranfparent coloured ffone, with an hexangular co- 
lumn and pyramid, of no great beauty in its natural hate, but extreme- 
ly beautiful when polifhed. It was large enough to have made a tri- 
angular feal of a common fize, but the Artifl breaking it, in order to 
fee whether it was worth labour, found it of a pure texture, hardnefs, 
and homogene appearance, and polifhed each fragment into one form 
of different fizes, for hones for rings. It is the colour of Burgundy 
in many views, and yet in particular lights it has more or lefs of that and 
fome other colours; fo that different fpc6bators give it different names : 
fome chaffing it with the Amethyff, fome with the Topaz, all allow- 
ing it to be beautiful. The Amethyff Signifying a Grape of the colour 
of red wine as well as a Gem, feems to have the beft title to give a 
Name to this Gem. The Inquirer has of this kind one that weighs 
above three ounces, but being foul docs not merit a defeription. And 
whereas the pure Amethyff was polifhed into the form of Diamond-cut 
ffones, one of thefe is fet in gold along with fome fparks of thePfcudo- 
Adaitas in trefoil, and is a beautiful ring in the cuffody of Mrs. Elinor 
Barton, the Inquirer’s flfter-iiwlaw, who rates it at an high degree, 

perhaps 

fionis Bononise datis, perferipta funt, ita trado, et amplius difeutienda phyfiologis relin- 
quo : Nam veteribus, qui de rebus hujufrnodi feripferunt, fimilis lapis necne cognitus 
fuerit, nec Pipinus iis literis, fe feire dicit, nec ipfe affirmaverim. 






The figure prcfixt to this part of the Lecture reprefents a defign 
which the Inquirer is about executing, that is, to have fpecimens of 
the feveral kinds of Gems and Agates of his finding, fet in the form re- 
prefented there, being the lid of a large box, of fufficient depth to contain 
many others of the fame kind within. Having as yet gone little further in 
polilhing than thofe defigned for the lid, few elfe {hall be defribed here. 

N. i. is part of a Carnelian deferibed N. cclxx. Left. 3. It is evidently 
two Hones naturally adhering fo as to anfwer the purpofes of firm continui- 
ty, there having been a third of the fame denomination adhering to the 
flat furface of one of thefe, which, when the Artift was defired to break it 
tranfverfely towards one End, in order to difeover how far a vifible 
line which appeared like a flaw penetrated, feparated from the reft of 
the mafs, with a mod equal fmooth flat furface. This piece being of a 
larger diameter than the reft, and of an oval form, was immediately 
polilhed for a top to a fnuff-box. The polilh of it is exceeding fine. 
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perhaps above the value, upon account of perfonal regard to the 
Donor. 
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and it partakes of the nature of a red Carnelian In one part, and of a 
yellow in another. It is in the cuftody of Mrs. Dclany, Lady to the 
worthy and learned Dean of Down, whofe approbation might be fufficient 
foundation for fixing a value upon this and many, other things, being 
one, who has joined all the judgment of one fex to the delicacy and 
fancy of the other, that it is not eafy to. fay ,'/ whether herjnind con- 
ceives the beauties of Nature, with moft .readiliefs and’ propriety, or 
her hands execute with the pencil her excellent Imaginations with the 
moft (kill. 

The remaining part of the Carnelian, being as has been laid a dou- 
ble ftone, is polifhed alfo into an oval form for the top of a box, but 
is left thicker than u fuhl. It has a reprefentation of what painters call a 
Glory in one part, when held between the fpedtator and the light. 
N. B. Molt part of the appearance of raw flefh 'belonging to it in a 
natural ftate, was ground away in the poliftiing.< N ' V , 

N. 2. is a Mocoa ftone in a polifhed ftate, which is deferibed N. 
cclxix. in a natural ftate. It is poliftied into a form nearly oval for the 
top of a box. It is extremely hatd, fmooth and tranfparent, but not 
equally fo, having in fome places a cloud which is rather a beauty than 
deformity, and in one place particularly has a fair reprefentation of a 
wind-mill in it ( b ). Some parts of the large mafs had Dendrites in 

them : Therefore this ftone fhould be called a Mocoa. 

N. 3. is a moft beautiful Agate, poliftied into the fame form for the 
fame ufe, tranfparent in the thin part only. It is a congeries of-feve- 
fial fragments of Agate cemented by a hard matter, but not fo hard as 
the Agate itfelf, which being in a fmall quantity in proportion to the 
matter cemented, does not hinder the whole mafs to take a charming 
poliftt. The colour of the fragments of Agate is chefnut, the co- 

lour of the cement inclines to white : Of this and the Mocoa mention- 
ed Mr. Benjamin Barton has fets of fleeve buttons, which he eftcems 
highly, perhaps with a good degree of brotherly affection above the 
mere value of the ftones. 

N. 4* 

[b) Another part of this mafs has a beautiful reprefentation of a fheet of water ; a third 
has that of an honey comb ; a fourth h is that of a creffcent, or half moon : 1 he colour 

of the Bone is in iome places that of Champagne, in otlurs it is fomewhat milky. 
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N. 4. is a black. Agate, with fome white, which affords a whimfical 
figure, that of a Capuchin, with hood, cap, eyes, nofe, mouth, chin, 
and hands lifted up, fairly reprefented : This therefore we will call the 

Capuchin Agate. , 

N. 5, 6, 7, 8, are different kinds of Agates all beautuul, yet not 

eafily admitting particular defcriptions. 

N. 9. is a piece of the Topaz or rather Amethyft already defcnbed 

in this Lecture. 

N. 10, 11, 16, 17, are pieces of the mafs of Pfeudo-Adamas delcri- 
bcd N. cclxvii. and mentioned in other places of thefe Ledtures. This 
extraordinary mafs, in being rolled afiiore by the agitation of the water 
•in fome ftorm, which tore it from its place of growth, received fome 
cracks, which gave occafion to break it into different blocks, out ol 
which are made feveral ornamental things, particularly lleeve buttons, fcals 
of different forms, triangular, pyramidal, &c. and one diamond-cut mafs 
weighing one quarter of an ounce, of an exceeding fine water. Ano- 
ther of the fame form but much larger, weighing one ounce and fifteen 
grains brilliant-cut, in order to be a model ol the famous Diamond 
which goes under the denomination of Pits. It is not eafy to deferibe 
the beauty of this fione, and therefore we fhall leave it to others who 
have feen it, and admired it, to fpeak of it as they think proper. 

The Pfeudo Adamas deferibed N. cclxviii. is poliflied into a form for 
a feal of a large fize, and is a fine Gem, in the cuflody of Mrs, L. Bufh ; 
a Lady of whofe fid 11 in drawing there is a proof exhibited in the fron- 
tifpiece of this Book ; but if her volume of Perfpective Views were laid 
before the Curious, our country would reap fo much credit by it, that 
its not being done is matter of concern to all who know the value of 
them. If an Inquirer into Nature could reprefent the occult pheno- 
mena, as truly, as this Lady can the beauties of the vifible world, his 
performance mull pleafe the judgment as much, as hers do both judg- 
ment and fancy. 

The reft of the ftones numbered in the lid of the box mentioned, are 
different kinds of Pebbles, which tho’ extremely beautiful can not eafi- 
ly be exprefted to purpofe in words, fo as to give that information to 
the imagination, which fiiould make it worth while to attempt it. But 
as a recommendation of the value of fome of them, TohnStear, Efq; of 

B b the 
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the county of Meath, a Gentleman of real worth and difcernment in many 
things of value, has a fet of fleeve buttons of one kind of them ; and other 
Gentlemen have of other kinds : All which are erteemcd. Befides thefe, 
there are many ftones- not yet polifhed in the collection, and which there- 
fore nan not be defcribed here. The Printer and Bookfeller hereof have 
fpecimens of fome of thefe Gems fet in gold, which are worth notice ; 
but the maftes from which they were nut being defcribed need not be 
mentioned again. Our Hiftory of Irifh Gems might perhaps be Liar- 
s' if the Reverend John Payne, a very worthy Clergyman, was near 
at hand, to give information to his acquaintance in what he has difcc- 
Vered in this refpeCt : This Gentleman deferves to be known in more 
kingdoms than one, by thofe to whom ingenuity is a recommendation. 
It is as pofiible for men of worth to lie hid in the world, as for Gems to 
lie concealed on the fhores of a Lake. 

This account, although of few fpecimens, being the firft attempt of 
the kind to raife an expectation to find Gems of effimation in Ireland, 
it is hoped that others will be encouraged to fearch for more, and that 
all perfons will efteem their fearches. For the excellent Hiftorian of 
the Royal Society obferves : There is a reverence due to the 

FIRST TRIALS AND INTENTIONS, AS WELL AS TO THE LAST 
ACCOMPLISHMENTS OF GENEROUS ATTEMPTS. 

Having thus defcribed the mechanic forms and ufes of our Gems, 
Tome reafoning muft be bellowed upon the natural production of them, 
dpecially fincc a long prevailing opinion concerning them has been found 
weak. Cryftal being the bafis of almoft all the admired Gems, its ge- 
neration fhould in the firft place be accounted for. You are here re- 
quefted to bear in mind, what has been already laid before you, concer- 
ning the Petrifications of Lough Neagh, to wit, that fo many of the 
fpecimens have fuch plentiful indications of eryftalline matter in them,, 
that it is a fair prefumption ; that they all are principally wood meta- 
niorphofed by that fort of matter, and that eryftalline effiuvias abound 
in moil parts of this Lake, and alfo in its neighbourhood. But not to 
come too quick upon a Solution of a phenomenon well Worth attention 
and a methodical procefs, hear firft the introduction of Schuitzer, when 
he is about to fpcak of this matter, in the account of his journey (c) 

through 



( e ) Lugd, Bat. p. 233. 
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through the Alps, which have had hitherto the greateft fame for thefo 
productions, but it is hoped forne other places are likely to be found 
as well deferving a reputation in this refpcdt. 

Nunc ordo rerum- in hoc Sanfti Gotthardi cacuinine peragendarum me. 
ducit ad rem ut curiofihlmam, ita difficillimam, quas ingenia 

fubtiliffimorum etiam philofophorum ita torfit, ut ad hanc ufquc diem fefe 
ex variarum rerum circa hanc mater iam occurrentinm labyrinthis extri- 
ear-e non potuerint — Trahit patria lapidibus his vcl gcmmis nativa — 
hoc certum eft quo altiore loco eruantur cryftalli, eo quoque majores il- ' 
las efte puriores et pretiofiorcs. Schuitzer has not given the weight or 
lize of any Cryftal in his catalogue of curious Cryftals. DoCtor Wood- 
ward mentions one under the character of very large, Cat. Eng. folk 2 
part p. 158. in thefe words : “ A Angle column or fhoot of 
Cryftal very large, being 3 inches in length, and 1 4 - in diameter near 
the bale. Yet this Cryftal was not above one fourth part of the mafs 
that was found on the fhore of Lough Neagh, weighing two pounds 
two ounces. The fnapes of the furfaces are given in Plate 6. fronting 
LeCt. V. Fig. 5. in a fmall fcale : And whereas there are thirteen furfa- 
ces delineated, it fhould be confidered as a Cryftal of fix furfaces in the 
column and fix in the pyramidal part. For the bafe where it adhered to 
the rock is delineated as one of the furfaces. This Cryftal having a 
crack almoft hall through the body of it, it was neceftary to break it ; 
and in order to do this, the Artift taking it in one hand, and ftriking it 
with a wooden mallet in the other ; he was obliged to give above a 
fcore ftrokes, before he broke it : Out of one of the fragments, which 
was cut by means of emery and a plate of metal turned by a wheel, there 
was an intention to have had the exadt model of the Diamond called by 
the name of Pits, which, they fay, w r as fold to the King of France for 
1 20000/. but it exceeded that in fize and is a charming ftonc, weigh- 
ing an ounce and fifteen grains. Its luftre is very confiderable, and the 
hardnefs (which is always proportional to it in pure ftones) exceeding any 
that have been polilhed in this kingdom. The reft of the fragments 
were intended for fpedtacles, and plates, to cover enamelled pictures. 
A much larger Cryftal than this was found fome years paft in the coun- 
ty of Antrim, in the hill called Knockclaid near Ballycaftle. A Pea- 
sant Ipying it, where a torrent had walked away the earth, that incom- 
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pafted it in its native bed, took it 'home, and his pleafure of view foorj 
palling, he carelefsly made ufc of it in building a fort of a wall, to keep 
cattle from his garden : A Gentleman who was hunting, having occafion 
to have part of that wall thrown down, was ft ruck with the gliftening 
appearance of this ftone, ancj purchafing it for a very , fmall price, he 
took it to London and fold it at a greater. The weight of the Cryftal 
was thirty pounds (d). He rcfcrved fome chips, which he had polifh- 
ed into forms for his own ufe ; but what eftimation they have with him 
and others, the Inquirer will not take upon him to fay, not having an 
opportunity of fpeaking to the Gentleman himfelf concerning it ; yet as 
much as is related he can vouch upon the authority of a very worthy 
Clergyman (e). The defign of mentioning this is principally upon account 
of the weight : Could the hardnefs, luftre and value of it be alfo accu- 
rately told, it would anfwer’ another purpofe, in regard to the remark 
made by Schuitzer : Hoc certum eft quo altiore loco eruantur cryftalli, 
coquoque majores illas elfepuriores et pretiofiores. Som? cryftals found 
on the firores of Lough Neagh mentioned above, are better than the 
Cryftals, which are polifhed and fold here under the title of the Cryftals 
of Geneva : Yet the native bed of the large Cryftal w^as in all probabili- 
ty under the water of the Lake, and being torn from the rock to which 
it adhered, was rolled alhore in fome ftorm, and therefore though a very 
pure Cryftal, it fuffered damage in its journey, which made it nccelfary 
to break it, before it could be determined, which was the moft prudent 
manner to cut it, to make it anfwer the beft ufes. T he finding of this 
fpccimen, and trying it by the rules of Mechanic Arts prove two things, 
firft, the weakness of Pliny’s opinion (Glaciemquc efte certum eft (f ) )» 

For 

{cl) Magnitudo amplrfiima adhuc vifa (Cryftalli) nobis erat quem'in capitolio Livia Au- 
gufta dicaverat librarum circiter quinquaginta. Plin. N. H. 

{e) The reverend archdeacon Boyd, brother to a Gentleman to whom the public 
owes a great deal, for his excellent works at Ballycaftle : Potierity will acknowledge it if 
the prefen t age does not,. 

(/) Non alibi certe reperitur, quam ubr maxim ae Hibernae niyes rigent, .glaciemque efte 

* certum ell non reperitur in aquofis quanquam in regione praegelida, vel ft ad vaJ’a 

Tfque glac-ientur ; ccelefti hiiitiore parvaque nive id fieri nccefte eft ideo caloris impatiens. 

• Nat. hi-ft, I. T7. c, 2. Every remark here is Ihevvn to be weak by the production of 

’ 1 V ''- i f Vi, Ant c 
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For the production of Cryfials in a country, where froft has very 
little influence, and in the bottom perhaps of a Lake, where the kcenclt 
cold, was the climate fubjeCt to it, would fcarce reach, is diffident 
to fnew the weaknefs of his opinion, that Cryfials are ice Hardened ; 

if 

Cryfials in Lough Neagh, and experiments upon Cryfials mentioned elfewhere in thefe 
Lectures 

* One circumftance efpecially, that of intcnfe cold being thought neceflary to the pro- 
duction of Cryfials, has been an error of old date. There is no country fo free from in- 
tenfe cold as Ireland. Even in England which is colder than Ireland, mod of the frofts 
that occurred in almanacs, and hiftories, are as follow. 1076 A frofi from the begin- 
ning of November to the middle of April. Rapin’s hift. fol. Vol. I. p. 181. Note 17.—— 
j cjy A great frofi ; carts palled over the Thames from Weftminfter to Lambeth, page 

1- . N. 2. 1607 A great frofi. Dove’s almanack. 1642 A great frofi. 

In an 0 ld almanack of Pellet rin for 1642, we read in the table of memorable things. Since 
the blazing ftar and frofty winter jo years, that is, in 157^ there was lo remarkable a 

frofi as to make it worth notice 70 years after. 1683 The winter this year was very 

remarkable for a violent frofi which began about the beginning of December, and lafted 
till the 5th of February. The Thames was fo frozen, that there was another city as it 
were oh the ice, by the great number of booths erected between the Temple and South- 
wark, in which place was held an abfolute Fair, for above a fortnight, of all forts of 

trades. An ox was likewife roafted whole, bulls baited, and fuch like. There was a 

great frofi before this in 1607, and another fi nee, in 1739-40. This laft being in our 
memory and obfervation, feems to have exceeded all thofe mentioned in hiftory. The 
Thames was at that time a molt horrid fpedtaele. For the frofi coming on with a niofi: 
violent and keen wind, in fo much that feveral travellers were frozen to death the night 
in which it began : The quantity of ice made in the Thames being broken by the tide, 
into large and irregular fragments, floated backwards and forwards with a motion that 
excited horror, and being interrupted by the bridge at London, was raifed on one fide 
into a pile that equalled the higheft battlement ; and the whole furface being fixed in a 
frozen fiate the night following, continued fo, near three months: To look upon the 
Thames metamorphofed into frozen Alps was terrible and fhocking, and more fo, to fee 
forty thoufand watermen turned out of their element and begging with mourning boats, 
which they carried through the ftreets. By this frofi Lough Neagh alfo was frozen 
over, which being mentioned in other parts of thefe Leisures, there is no occafiort 
for repetitions. Let it fuffice to obferve, that the furface of the Lake was fmootb, 
and afforded excellent travelling to horfe and foot, from one county to another, without 
any account of unfrozen parts which might be attributed to fprings, upon any authority 
that can be depended upon f. The Inquirer being then in London, could not make ob- 

fervations 

-}- It is probable if there were many fuch, fome misfortune would have happened to tra- 
vellers, who by falling into them might give occafion to their being fpoken of and re- 
membered. 
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if it was not already done by what is faid in the demonftration of pro- 
pofition io. Le£t. 2. For fince one certain degree of heat diiTolvcs 
all kinds of ice, Cryftals would be capable of that diflolution, were 
they nothing but hardened water : whereas by experiments Led. 3. 
the greateft heat of an air furnace is not capable of making any other 
alteration than that of colour and brittlenefs, in a fmall degree (g). 

But to come diredtly to the main point, and to affign the phyfical 
caufe of the cryftalline bodies found in and about Lough Neagh ; let 
the account of the extraordinary fpecimen N. cclxi. of Ledlure TIL 
be referred to in particular as well as mcft of the fpccimens defcribed, 
and alio what is faid in the hiftoricai Ledl'ure, It appears from all 
thefe laid together that a cryftalHne effluvia afcending in different parts 
of the mix’d area of waterand land, which is the extent of the in- 
quiry intended to be laid before you, being about thirty miles diame- 
ter, near half of which at leaf: may be fuppofed to be water, that a 

cryftalline 

fervations upon the Lake in this refpc< 5 L If every froft mentioned above had the fame 
effedl in Ireland (whofe records fay nothing of them) yet it is not Jikely they fhould pro- 
duce Cryftals according to Pliny’s hypothefis : For if the almoft per petual freezing in the 
Alps be the caufe of Cryftals there ; the few frofts mentioned in the courfe of 700 years can 
not well be fuppofed to produce them here, Befides, if freezing be the caufe, it fhould 
feem the keeneft would make the hardeft and beft ; but the Cryftal found in Lough Neagh 
weighing two pound two ounces is much harder than thofe brought from Geneva; and 
the luftre is alfo fuperior : For this reafon it is not improper to call it a Pfeudo-Adamas. 

(g) Before the phyfical caufe of the production of Cryftals be afligned, which immedi- 
ately follows in the text, it may not be improper to lay before you Doctor Woodward’s 
account of Cryftals, as quoted by Schuitzer, together with fome obfervations made in 
Kerry by the Inquirer. 

Dignofcantur facile cryftalli- forma corpora in fiffuris perpendicularibus reperta, ab 
illis, quae in ipfis ftratis funt locata. Prioris generis cryftalli non carent fua radice (ita 
vocant rei gem marine pci iti abruptae cryftalli veftigium, quo mediante lapidibus vel fif- 
fur® parietibus adhaefit) quae inveniuntur in terreis, arenofis, aliifque id genus ftratis, un- 
clique funt folutae, ct pro in integr®, nullo apparente cohaefionis indicio Quae vero 
immerguntur ipfis lapidum marmorum vel alius folidioris materi® ftratis, difHculter ad- 
modum feparantur ab his, quoniam undique circumdantur, vel ft folvantur, abruptionis 
vcftigia ex omni parte oftendunt : difterunt adeo ab illis, qu® in perpendicularibus inter- 
vallis occurrunt, quod lice, uti jam annotavimus, ex una duntaxat parte adh®fionis indi- 
cia exhibent. 

In Kerry, Cryftals are found in another manner than any mentioned by Schuitzer as 
quoting Doctor Woodward. For the Inquirer has had them dug in the mountains, 
.and found fome of them in the firft earth turned up by the fpade ; in this earth were 
very few ftones of any kind, and none to which the Cryftals adhered ; they might be 
flick’d out of the .earth with feemingly torn roots % yet not adhering to any hard mat- 
ter. 
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cryffaliine effluvia is producing phenomena of very different vifibie ap- 
pearances ( h ). For in the fame mafs, particularly N. cclxi. there is 
foul cryftal, coarie ftone, and mere wood all continuous : the original 
body was wood alone, which falling into this bed of metamorphofis, 
received the effluvia differently according to the difference of its pores, 
and retained them according to different degrees of attraction j fc 
as to form a (pecimen of various matter. Where the effluvia meets 
with no foul matter in its journey upwards, it may perhaps form a 
pure Cryftal, or Pteudo-Adamas adhering to fome rock, fuch as is 
deferibed N. cclxvii. where it meets with metalline matter, from which 
it receives a tinCture it may form coloured Gems, fuch as Topazes and 
Amethyfts, as mentioned in the beginning of this Lecture. Or if it 
meets with fulphur it may receive a tinCture more eafily, thanjn the 
denie form ofoiardencd Cryftal, as in the experiment mentioned page 1 07. 
whete the Cryitals of the north and fouth of this kingdom being put 
under the torture of intenfe heat buffered a little alteration in colour, 
reafonably attributed to fulphur which had been undcfignedly left in the 
crucible ; whether a lefs degree of heat would not have caufed this, 
the ai tiffs can tell, who know how to change the colours of many na- 
tural Panes ; perhaps a much lefs heat would do, becaufe it would not 
anfvvci their purpoie to make them brittle, as it feems an intenfe heat 

does. 



of theI f Cryljals were pure and tranfparent throughout : whereas thofe 
whKh aohere to roejes are for the mod part muddy and opaque towards the root. Deeper 
than twice the depth of a fpade beds of Cryftals were fometimes found, where they 
adhered in great abundance to Hones of various fizes from five to fifty pound weight 
which ftones feemed to be a foul mixture of opaque matter along With cryftalline mat- 
ter. 1 heie were Cryftals with two pyramids to one column, being formed without 
any feeming adhefion to any thing, fome double columns with pyramids to each, and 

wkhctu a U n7«i r S d ^ 6 ° ^ e ' ld ’ and f ° me d ° Uble Pyramids pLlCed bafe t0 bafe 

( A) If any one Hill conceits that Cryftals are water hardened, it will puzzle him 
prodigioufly to account for trie figures of them, and the pofition. For they Ihoot into, 
one another, fo as to penetrate half a pyramid, or palling through, to be incom raffled 

JivVh il ^ r 'f fta S n 1 le L fll0Ot Perpendicularly upright, contrary to the nature of water, 
which is to form ftalatiites in a pendant pollute : Recollefling what has been (aid and 
viewing only one mafs of Cryftals formed in this intangled manner, may fuffice to’ con- 
vince any one of the weaknefs of fuch an opinion : But the effluvia mentioned above 
can not be liable to thefe objections, fince human art atfing along with nature in 

*££ CryM 0 f d " S ! ° w ‘ h “ ,s <* «** 
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does. A Gentleman of ingenuity acquainted the Inquirer of a change 
of the colour in the Hones of a buckle, with fome furprize, in the- 
following language, “ I certify that fince the .year 1745 having worn 
a buckle in my neck, fet with forty colourlefs tranfparent CryHals, 
I found in a fhort time they acquired colours, firfl a yellowiffl 
Topaz, then fine Emerald green colour. Eight are in the latter 
Hate, two in the former, and fix in an intermediate Hate of colour- 
ing, the reH though at prefent colourlefs, I expedt, will change.” 
This Gentleman’s opinion was, that the Hones really acquired colours ; 
but the Inquirer having them examined by an artiH, it appeared, that the 
Hones were as colourlefs as ever, but a green foil had grown under 
them which gave a beautiful colour to fome of them. - The caufe of 
this perhaps may be the oil which is ufed in wigs, infinuating into the 
cavities of the fockets, in which the Hones lay, the fetting not being 
perhaps quite as accurate as it ought to be, and the buckle being worn 
on the neck. For it feems thefe fettings are commonly in metal below 
fierling, which has a mixture of copper or brafs, which is capable of 
a green scrugo. In fix years time therefore thofe phenomena might be 
produced. Artifis however have a method of changing the colours of many 
precious Hones, as well as imitating their fubHance bypaHes. Thefe my- 
Heries being only known to thcmfclves are not to be explained here. 
It is fufficient at prefent to allign a general caufe, to wit, a cryHalline 
effluvia ; and when future fearches give a larger fcope of obfervation, 
particular produdtions may be explained by particular kinds of matter, 
in different apartments of the earth mixing with this common vehicle. 
Where the cryHalline effluvia afeends freely and purely it forms pure 
Cryfial, and in particular cafes coalefcing into exceeding hard maffes 
may deferve a name of a particular kind of Gem, tho’ lefs excellent than 
a Diamond, yet more fo, than thofe, which here pafs under the names 
of BriHol, Geneva, and Kerry Hones ; when the effluvia meets with 
firata of matter from whence it acquires a brown tincture, it forms the 
brown and brittle CryHals of Cranfield, deferibed in Lecture V : when 
it meets with coarfer matter, it forms coarfer maffes fcarce cliflinguifii- 
able from common Hone ; of which there arc many fpccimens at the 
place juft mentioned ; the tranfparent CryHals growing between 

rocks. 
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r-ocks, which feem to be maffes of the fame matter rendered coarfer by 
ail intermixture of coarfer matter. 

As to the quick generation of Cryftal ; the opinion generally pre- 
\alcnt in the neighDouihood of Crsnfield fpring is } that it grows in 
a night’s time, particularly the fir ft of May. Bor the people alledge 
chdt ii the well be emptied on May eve 2nd the Cryftals be 2II fvvept 
away, these will be found next morning a confiderable quantity of 
them, which grew in that time. The Inquirer is very well in- 
clined to think that their growth is quick in that place, becaufe within 
about two miles of the well, where they are found in great plenty clofe 
upon the Lake, fo as to be covered by the water of it in winter time, 
and lie in the crevices of a kind of rock, capable of being broken 
with a common fpade ; he obferved them alfo growing in the°thin fod 
which lay above the rock towards the fkirt of the land, and which 
fod had aft the appeal ancc imaginable of a very late generation ; But 
having never had time freely at command, he could not allow hirn- 
Llf to flay, to make obfervations fufficient to this purpofe. But the 
Gentlemen in the neighbourhood may perhaps from thefe hints be in- 
duccd to make obfervations which may perhaps afeertain the matter* 



Longa: chartajque vitsque finis., 



PJAVING thus fsnifhed our book and journey, for fo it may be 



cajied, lceing tnat a man may travel as much fpace by moving 
in a circle round a Lake, as in a diredt line to Grand Cairo, there 
is jome joy miles, which itfclf alone may be called a fort of reward. 
- travcllei wifties to tell his ftory, and when he has told it, to be 
acuited. The Inquirer has told his ftory, but what credit it may 
have with the reader, he waits to know. If any reafonable objecti- 
ons occui, which fhali be offered with good manners, a reply fhall be 
maac with the fame courtefy, or not at all. If any perfons through pe- 
tulance object without reafon, the Inquirer is prepared — not to anfvvcr, 
ixii to bear. He meaned well in his fearches, and alfo in the publi- 
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cation. If the account be not executed as fully and correctly as the fub- 
je£t requires, let fome other perfon profecute it to better effedt: For it is 
not offered as a compleat hiftory of that Lake, which has more materials 
for a natural hiftory than any area either of land or water of the fame di- 
menfions, which the Inquirer has ever been acquainted with. It is larger 
than the ifle of Barbados, which lately afforded a natural hiftory in folio, 
,at one guinea, and one and an half fubfcription, with near one thou- 
fand fubfcribers, and was written by. a Clergyman. Natural philofo- 
phy therefore is a part of knowledge highly rated, as it ought to be, and 
not unbecoming one whofe principal occupation fhould be the ftudy of 
the divine law. For is not this divine law written in the book of nature 
as well as revelation ? Is one intelligible without the other ? Do not 
the moft eminent artifts in painting, fome where mark a fignature,. 
whereby they mean to be known ; yet to find which cofts the fpedtator 
fometimes much pains ? Is not the divine fignature in this manner paint- 
ed in every phenomenon, but obferved only by the ftudious ? The 
great Newton concludes his book of nature, with the attributes of the 
Deity drawn from nature : The Inquirer would do the fame, was he 
equally acquainted with the volume of the natural world. But one 
glorious circumftance of religion is, that it conflfts more of the honefty 
of the heart, than the fagacity of the mind ; w r hat is not in every man’s 
capacity to comprehend, may yet be a proper fubject of faith to an ho- 
neft judgment ; and a good man may fubferibe to a creed, which he 
could not indite. The beft writers in defence of religion have been 
thofe, w r ho were beft acquainted with the power of God in the natu- 
ral world. The firft lectures publiftied in confequence of the religious 
endowment of the honourable Mr. Boyle, are the beft of all thofe which 
bear that denomination, and are the application of natural philofophy, 
particularly that of Sir Ifaac Newton, to theology. The union of thefe 
two ftudies is what the Inquirer wifhes to fee fupported, and his fmall 
labours fhall be hereafter, as they have been heretofore, dire<5ted to 
this end. 



Soli- Deo Gloria. 
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N. B. The number on this page has the number of the pages in 
the addrefs and fubfcribers names included in it. An index is not 
deemed neceflary to this book,- the title pages of the Lectures in a great 
meafure anfwering that purpofe. 

Note alfo, that Mr. Henry Wray of this city, brother to the gentle- 
man, who found the large Cryftal mentioned page 178, near Ballycaftle 
in the north of Ireland, weighing thirty pounds, is ready to attelf the 
goodnefs of it ; having a triangular feal of part of it, with his arms cut 
on it, alfo part of it in a ring, which has frequently been taken for a 
Diamond ; the lapidary alluring him that it came neareft to the hardncfs 
of a Diamond of any Cryftal he ever cut. 

ERRATA. 



Page 63 for CLII. read CLIII. 

Page 65 for CCIV. read GCLIV. 

Line 9 page 130 for a neceftity read no neceflity. 
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Dublin, Feb. 1, 1750-1. 

9 r ' ' * * 

Juft publifhcd by ilie Author in quarto, price a Britifh fixpence, fit to be 
bound along with this book, and fold by G. and A. Ewing and other 
bookfellers, ' ; 

SOME REMARKS 

Towards a full defcription of 

Upper and Lower Lough Lene, near Killarny 
in the county of Kerry. 

ALSO, 

Juft publifhcd by the Author in quarto, price a Britifh (hilling, and 
fold by O. Nelfon and other bookfellers, 

A DIALOGUE 

CONCERNING 

Some things of importance to Ireland ; 

Particularly the county of Ardmagh ; dedicated to his grace George 
Lord Archbifhop of Ardmagh, Primate of all Ireland, and one of the 
Lords Juftices of the kingdom. 

N. B. The analocy of divine wisdom in the material, fen- 
fitive, moral, civil and fpiritual fyftem of things, printed in Dublin j 7 ^o, 
being almoft fold, that is, above one thoufand of one thoufand and fifty 
copies ; the Author means to publifli another edition of it (which will 
,be the fourth edition, reckoning thofe in London) with the addition of 
four entire difeourfes, and alfo additions to many parts of thofe difeourfes 
already publifhcd. It is hoped the public will give encouragement to 
print this book, without the trouble of folliciting fubferiptions ; the de- 
li gn being to print it as -cheap, as ufe and beauty will allow. The ad- 
ditions, if poffible, fhall be printed feparately for the ufe of the firft 
pmrehafers. 
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